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[. INTRODUCTION

1.1 On August 15, 2006, Southern Nuclear Operating Company (SNC) filed an
application with the Nuclear Regulatory Commission (NRC) for an early site permit (ESP) under
10 C.F.R. Part 52 for two additional reactors utilizing the Westinghouse Electric Company
AP1000 certified design at the existing Vogtle Electric Generating Plant (VEGP) site near
Waynesboro, Georgia. Subsequently, on August 16, 2007, SNC submitted a supplement to its
ESP application requesting that it be granted a limited work authorization (LWA) pursuant to
10 C.F.R. §§ 50.10, 52.17(c) to permit SNC to perform certain construction-related activities
prior to receiving a Part 52 combined license (COL) (for which SNC has also applied'). This
second and final partial initial decision presents the Licensing Board’s findings of fact and

conclusions of law associated with the mandatory or uncontested aspects of this proceeding, as

' See Southern Nuclear Operating Co. (Vogtle Electric Generating Plant, Units 3 and 4),
LBP-09-3, 69 NRC __ (Mar. 5, 2009), appeals denied, CLI-96-16, 70 NRC __ (July 31, 2009)).
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relevant matters have been identified by the Board based on its review of the pending SNC ESP
application, and the associated LWA supplement, and the NRC staff’s final environmental
impact statement (FEIS) and final safety evaluation report (FSER) regarding those licensing
requests, along with the Board’s findings relative to the environmental and safety issues set
forth in the notices of hearing for this proceeding, see [SNC]; Notice of Hearing and Opportunity
to Petition for Leave to Intervene on an [ESP] for the Vogtle ESP Site, 71 Fed.
Reg. 60,195, 60,195 (Oct. 12, 2006) [hereinafter ESP Hearing Notice]; [SNC]; Supplementary
Notice of Hearing and Opportunity to Petition for Leave to Intervene on an [ESP] for the
VOGTLE ESP Site, 72 Fed. Reg. 64,686, 64,686 (Nov. 16, 2007) [hereinafter LWA Hearing
Notice], and in 10 C.F.R. §§ 50.10, 52.24.

1.2 For the reasons set forth below, we conclude that staff issuance of the ESP, and

the associated LWA, for the Vogtle ESP site should be authorized, effective immediately.

II. PROCEDURAL BACKGROUND

2.1 In response to the Commission’s October 5, 2006 notice of hearing and
opportunity to petition for leave to intervene, Joint Intervenors? (then Joint Petitioners) filed a
request for hearing and petition to intervene. On December 15, 2006, this Atomic Safety and
Licensing Board was established to adjudicate the Vogtle ESP proceeding. The Board’s
various rulings on contested matters, including the admission of Joint Intervenors as parties to
the proceeding and the disposition of Joint Intervenors three admitted ESP-related

environmental contentions, are discussed in detail in its first partial initial decision relative to

2 Joint Intervenors included the Center for a Sustainable Coast, Savannah Riverkeeper,
Southern Alliance for Clean Energy, Atlanta Women’s Action for New Directions, and Blue
Ridge Environmental Defense League.
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contested matters.> See LBP-09-7, 69 NRC __ (slip op.) (June 22, 2009), petition for

Commission review pending.

2.2 The uncontested or mandatory portion of this ESP proceeding, to which only
SNC and the staff were parties, was conducted more or less in tandem with the contested
portion. In a series of administrative orders, see, e.g., Licensing Board Memorandum and Order
(Prehearing Conference and Initial Scheduling Order) (May 5, 2007); Licensing Board
Memorandum and Order (Revised General Schedule) (July 14, 2008); Licensing Board
Memorandum and Order (Revised General Schedule) (Nov. 13, 2008) [hereinafter Nov. 13,
2008 Scheduling Order], the Board established a schedule for both the contested and

uncontested portions of the proceeding.

® Although a hearing opportunity was afforded to interested persons in connection with
the LWA supplement to the SNC ESP application, see LWA Hearing Notice, 71 Fed. Reg.
at 64,686-87, no intervention requests challenging the SNC LWA request were filed.
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Subsequent to the public release of the staff's August 14, 2008 FEIS,* on October 17,
2008, the Board issued a memorandum and order posing initial written questions and outlining
potential presentation topics relative to the environmental portion of the mandatory hearing.
See Licensing Board Memorandum and Order (Providing Initial Questions and Potential
Presentation Topics Associated with Mandatory Hearing on Environmental Matters) (Oct. 17,
2008) (unpublished) [hereinafter Licensing Board Environmental Questions]. Both SNC and the
staff filed written responses to the Board’s questions on November 7, 2008. See
Exh. SNC000068 ([SNC] Response to the Licensing Board’'s Order of October 17, 2009 (Nov. 7,
2008)) [hereinafter SNC Response to Environmental Questions]; Exh. NRC000057 (NRC Staff
Responses to the Licensing Board’s Questions Regarding Environmental Matters) [hereinafter
Staff Response to Environmental Questions]. Following the staff's November 12, 2008

publication of an advanced safety evaluation report (ASER), see [NRO, NRC], Safety Evaluation

* See Exhs. NRC00001A (Office of New Reactors [(NRO), NRC], NUREG-1872, 1 [FEIS]
for an [ESP] at the [VEGP] Site (Aug. 2008) (Sections 1.0-4.0)) [hereinafter FEIS 1A];
NRCO00001B ([NRO, NRC], NUREG-1872, 1 [FEIS] for an [ESP] at the [VEGP] Site (Aug. 2008)
(Sections 5.0-11.0)) [hereinafter FEIS 1B]; NRC00001C ([NRO, NRC], NUREG-1872, 2 [FEIS]
for an [ESP] at the [VEGP] Site (Aug. 2008) (apps. A-J)) [hereinafter FEIS 1C]; NRC00001D
(INRO, NRC], NUREG-1872, 2 [FEIS] for an [ESP] at the [VEGP] Site (Aug. 2008) (app. F));
NRCO00001E ([NRO, NRC], NUREG-1872, [FEIS] for an [ESP] at the [VEGP] Site (Sept. 2008 to
vols. 1 & 2) (Errata)).

In connection with the exhibit citations above, as entered into the record and reflected in
the agency’s ADAMS-associated electronic hearing docket, the official exhibit number for each
evidentiary item reflects a three-alpha character party identifier (i.e, SNC, NRC); followed by six
alpha and/or numeric characters to reflect its number and whether it was revised subsequent to
its original submission as a prefiled exhibit (e.g., admitted exhibit SNCR00073 is a revised
version of prefiled exhibit SNC000073); followed by a two-character alpha or numeric identifier
that will be used in this case to distinguish between an exhibit utilized in the
mandatory/uncontested portion of this proceeding (i.e., MA) as opposed to the contested portion
of the proceeding (i.e., 00); followed by the designation BDO1, which indicates that this
Licensing Board (i.e., BD01) was involved in its identification and/or admission. Accordingly,
the official designation for the first exhibit cited above is NRC00001A-MA-BDO01. For the sake of
simplicity, however, we will refer to all exhibits admitted in the uncontested portion of this
proceeding by their initial nine character designation only.



-5-

of the [ESP] Application in the Matter of [SNC], for the Vogtle [ESP] Site (Nov. 2008) (ADAMS
Accession No. ML080290280) [hereinafter ASER],® the Board issued a memorandum and order
on December 5, 2008, posing an initial set of written questions and potential presentation topics
relative to the safety portion of the mandatory hearing, see Licensing Board Memorandum and
Order (Providing Initial Questions and Potential Presentation Topics Associated with Mandatory
Hearing on Safety Matters) (Dec. 5, 2008) (unpublished) [hereinafter Licensing Board Safety
Questions]. SNC and the staff filed written responses to this set of questions on January 16,
2009. See Exh. SNC000069 ([SNC] Response to Licensing Board Order of December 5, 2008
(Jan. 16, 2009)) [hereinafter SNC Response to Safety Questions]; Exh. NRC000058 (NRC Staff
Responses to Licensing Board’s Questions Regarding Safety Matters) [hereinafter Staff
Response to Safety Questions]. On December 31, 2008, the Board issued a memorandum and
order setting forth an additional presentation topic for the mandatory hearing. See Licensing
Board Memorandum and Order (Additional Presentation Topic and Administrative Directives for
Mandatory Hearing) (Dec. 31, 2008) (unpublished) [hereinafter Dec. 31, 2008 Order].
Thereafter, on February 5, 2009, the staff issued its FSER. See Exh. NRC000056 (Safety
Evaluation of the [ESP] Application in the Matter of [SNC], for the Vogtle [ESP] Site (Feb. 2009))
[hereinafter FSER].

2.3 In accordance with the Board’s November 13, 2008 scheduling order, the Board
held an evidentiary hearing on uncontested environmental and safety topics on March 23-25,

2009, in Waynesboro, Georgia. See Tr. at M-1662 to -2410. At the hearing, in accordance with

® Although this document, as well as a number of other agency review or guidance
documents associated with the staff’s safety and environmental reviews of the SNC ESP
application for Vogtle Units 3 and 4, were not placed into evidence by either SNC or the staff, for
purposes of the mandatory/uncontested portion of this ESP proceeding, the Board takes official
notice of these publicly-available documents and their contents. See 10 C.F.R. § 2.337(f).
Given these documents are not in the evidentiary record, as an aid to locating them, the Board
has provided an ADAMS accession number or an NRC website location for each.
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an administrative order issued by the Board on February 23, 2009, see Licensing Board
Memorandum and Order (Additional Administrative and Scheduling Information) (Feb. 23, 2009)
at 3-4 (unpublished), witnesses for SNC and the staff provided oral presentations on the
following topics: Cumulative Water Use Impacts, Radiological Impacts, Groundwater Impacts
on Safety-Related Structures, Environmental Impacts of Alternatives, LWA and Site Redress
Plan (SReP), Site Emergency Plan, Seismic Evaluation, Severe Accident Mitigation Design
Alternatives (SAMDASs), Deferrals to COL, Permit Conditions, and AP1000 Design Certification
Revisions. During the hearing, the witnesses for both of the parties were seated and sworn at
the same time in a panel format for each presentation topic. Presentation materials, generally in
the form of slide presentations and supporting documents, were provided to the Board in
advance of the evidentiary hearing and admitted as exhibits in the proceeding. The Board
asked questions of these witnesses during the course of these presentations and afforded the
witnesses of one party the opportunity to comment upon the responses of the other party’s
witnesses.

2.4 Following the March 23-25, 2009 evidentiary hearing, in response to the Board’s
March 30, 2009 post-hearing administrative order, see Licensing Board Memorandum and
Order (Post-Hearing Administrative ltems) (Mar. 30, 2009) at 3 (unpublished), on April 8, 2009,
SNC filed a set of joint stipulations agreed to by the staff as well as an affidavit addressing
certain requirements under 10 C.F.R. § 52.24. See Exhs. SNC000099 (Affidavit of Charles R.
Pierce (Apr. 7, 2009)) [hereinafter Pierce Affidavit]; SNC000100 (SNC Submittal of Affidavit
Addressing Requirements under 10 C.F.R. § 52.24 (Apr. 7, 2009)). Additionally, in an April 17,
2009 memorandum and order adopting certain corrections to the hearing transcripts, the Board
marked for identification and admitted into evidence the affidavit submitted by SNC on April 8,

2009, and closed the record of the mandatory portion of this proceeding as of that date. See
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Licensing Board Memorandum and Order (Transcript Corrections; Closing the Record of
Mandatory/Uncontested Proceeding) (Apr. 17, 2009) at 1-3 (unpublished) [hereinafter Apr. 17,
2009 Order].

2.5 Pursuant to the Board’s November 13, 2008 general schedule, see Nov. 13,
2008 Scheduling Order app. A, at 5, SNC and the staff filed proposed findings of fact and
conclusions of law regarding the mandatory portion of this proceeding on May 22, 2009. See
[SNC] Proposed Findings of Fact and Conclusions of Law Regarding Uncontested Issues
(May 22, 2009); NRC Staff’'s Proposed Findings of Fact and Conclusions of Law Concerning

Uncontested Matters (May 22, 2009).

[ll. APPLICABLE LEGAL STANDARDS

A. General Legal Standards

3.1 Under the Commission’s 10 C.F.R. Part 52 regulations, an applicant who may
apply for a construction permit under Part 50, or a combined license under Part 52, may apply
for an ESP. See 10 C.F.R. § 52.15(a). If granted, an ESP, which is defined as “a partial
construction permit,” evidences Commission approval of a site for one or more nuclear power
facilities. 1d. § 52.1(a). An ESP applicant may also request that an LWA under 10 C.F.R.
§ 50.10 to be issued in conjunction with the ESP. See id. § 52.17(c).

3.2 The Atomic Energy Act (AEA) of 1954, as amended, provides that “[t]he
Commission shall hold a hearing . . . on each application under section 2133 or 2134(b) of this

title for a construction permit for a facility.” 42 U.S.C. § 2239(a)(1)(A).° ESP applications, as

® In the order establishing this Licensing Board, the authority to conduct a mandatory
hearing in this proceeding was delegated to the Board. See Establishment of Atomic Safety
and Licensing Board; ASLBP No. 07-850-01-ESP-BD01, 71 Fed. Reg. 77,071 (Dec. 22, 2006).
This delegation was confirmed in an August 30, 2007 Commission memorandum and order.
See CLI-07-24, 66 NRC 38, 38-39 (2007).
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partial construction permit applications, see 10 C.F.R. § 52.1(a), are subject to the AEA hearing
requirement, as well as “all procedural requirements in 10 CFR part 2,” 10 C.F.R. § 52.21; see

also Sys. Energy Res., Inc. (Early Site Permit for Grand Gulf ESP Site), LBP-07-1,

65 NRC 27, 35, permit issuance authorized, CLI-07-14, 65 NRC 216 (2007).

B. Scope of Licensing Board Review
3.3 When reviewing an ESP application in an uncontested proceeding, licensing
boards are instructed to “conduct a simple ‘sufficiency’ review” rather than a de novo review on

both AEA and National Environmental Policy Act (NEPA) of 1969 issues. Exelon Generation

Co., LLC (Early Site Permit for Clinton ESP Site), CLI-05-17, 62 NRC 5, 39 (2005). Thus,

boards “should decide simply whether the safety and environmental record is ‘sufficient’ to
support license issuance. In other words, the boards should inquire whether the NRC Staff
performed an adequate review and made findings with reasonable support in logic and fact.” Id.
With respect to certain NEPA findings, however, boards are instructed to make independent
environmental judgments, though they "need not rethink or redo every aspect of the NRC Staff’'s
environmental findings or undertake their own fact-finding activities." Id. at 44; see also

Dominion Nuclear North Anna, LLC (Early Site Permit for North Anna ESP Site), LBP-07-9,

65 NRC 539, 559-60, permit issuance authorized, CLI-07-27, 66 NRC 215 (2007). The board’s

role thus is to “carefully probe [staff] findings by asking appropriate questions and by requiring
supplemental information when necessary,” but “the NRC Staff's underlying technical and
factual findings are not open to board reconsideration unless, after a review of the record, the
board finds the NRC Staff review inadequate or its findings insufficient.” Clinton ESP,
CLI-05-17, 62 NRC at 39-40.

3.4 Additionally, in a mandatory hearing, a licensing board “must narrow its inquiry to

those topics or sections in Staff documents that it deems most important and should
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concentrate on portions of the documents that do not on their face adequately explain the logic,

underlying facts, and applicable regulations and guidance.” Exelon Generation Co., LLC (Early

Site Permit for Clinton ESP Site), CLI-06-20, 64 NRC 15, 21-22 (2006).
C. Required Board Findings
1. Required ESP-Related Safety Findings
3.5 Pursuant to the AEA and agency regulations in effect at the time the notice of

hearing for this proceeding was published, this Board is required to make two safety findings --
answering the first in the negative and the second in the affirmative -- before an ESP can be
issued for the VEGP site:

(1) Whether the issuance of an ESP will be inimical to the

common defense and security or to the health and safety of the

public (Safety Issue 1); and (2) whether, taking into consideration

the criteria contained in 10 CFR part 100, a reactor, or reactors,

having characteristics that fall within the parameters for the site,

can be constructed and operated without undue risk to the health

and safety of the public (Safety Issue 2).
ESP Hearing Notice, 71 Fed. Reg. at 60,195. Subsequent to the publication of the notice of
hearing in this proceeding, the 10 C.F.R. Part 52 regulations were revised to, among other
things, clarify what is required in the findings associated with the issuance of an ESP. See
Licenses, Certifications, and Approvals for Nuclear Power Plants, 72 Fed. Reg. 49,352, 49,524
(Aug. 28, 2007). Under a new section 52.24, an ESP may issue if the Commission, or,
presumably, the Licensing Board, as the Commission’s delegate, see supra note 6, finds,
among other things, that:

(1) [The ESP application] meets the applicable standards and

requirements of the [AEA] and the Commission’s regulations;

(2) Notifications, if any, to other agencies or bodies have been

duly made;

(3) There is reasonable assurance that the site is in conformity

with the provisions of the Act, and the Commission’s regulations;

(4) The applicant is technically qualified to engage in any
activities authorized;
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(5) The proposed inspections, tests, analyses and acceptance
criteria, including any on emergency planning, are necessary and
sufficient, within the scope of the early site permit, to provide
reasonable assurance that the facility has been constructed and
will be operated in conformity with the license, the provisions of
the Act, and the Commission’s regulations; [and]

(6) Issuance of the permit will not be inimical to the common
defense and security or to the health and safety of the public.

10 C.F.R. § 52.24(a)(1)-(6). In addition, section 52.24 states that if the Commission decides to
authorize issuance of the ESP, the issued ESP “must specify the site characteristics, design
parameters, and terms and conditions of the [ESP] the Commission deems appropriate.” 1d.

§ 52.24(b).

3.6 Because the substantive findings that must be made under the pre-2007 regime
overlap to a significant degree those required under the current regulations,” and SNC has both
revised its application to reflect the new rule and provided information in this proceeding to
address both sets of provisions, the Board will address the findings outlined in each.

2. Required ESP-Related Environmental Findings

3.7 In authorizing issuance of an ESP, to fulfill its NEPA obligations the Board must:

(1) Determine whether the requirements of Sections 102(2)(A),
(C), and (E) of NEPA and the [10 C.F.R. Part 51, Subpart A]
regulations have been met;

(2) Independently consider the final balance among conflicting
factors contained in the record of the proceeding with a view to
determining the appropriate action to be taken;

(3) Determine, after . . . considering reasonable alternatives,
whether the [ESP] should be issued, denied, or appropriately
conditioned to protect environmental values[; and]

(4) Determine, in an uncontested proceeding, whether the NEPA
review conducted by the NRC staff has been adequate.

" In this regard, in issuing the November 2007 supplemental notice relative to the SNC
LWA application, the Commission essentially incorporated into this proceeding the findings in
paragraphs (1), (4), and (6) of section 52.24(a), denominating them as Safety Issues 3, 4,
and 5. Compare 10 C.F.R. § 52.24(a)(1), (4), (6), with LWA Hearing Notice, 72 Fed. Reg.
at 64,686.
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10 C.F.R. § 51.105(a)(1)-(4); see also ESP Hearing Notice, 71 Fed. Reg. at 60,195. These
findings are consistent with the requirement under 10 C.F.R. § 52.24(a) that, prior to issuance of
an ESP, “[t]he findings required by subpart A of 10 CFR Part 51 have been made.” 10 C.F.R.
§ 52.24(a)(8).

3.8 With regard to the first three of these findings, i.e., the “baseline” NEPA issues,
the Board must reach its own independent determination, but should do so without
“second-guess|ing] underlying technical or factual findings by the NRC Staff.” Clinton ESP,
CLI-05-17, 62 NRC at 45.

3. Required LWA-Related Findings

3.9 As noted above, see supra section Ill.A, an ESP applicant may request that an
LWA be issued in conjunction with the ESP. See 10 C.F.R. § 52.17(c). Before the LWA can
issue, the staff must issue an FEIS in connection with the LWA, and the Board must perform
essentially the same NEPA analysis described above for the ESP, see supra section 111.C.2,
with respect to the LWA activities, although, instead of making a finding on NEPA Baseline
Issue 3, the Board is to “[d]etermine whether the redress plan will adequately redress the
activities performed under the [LWA]” should the activities be terminated by either the holder of
the LWA or by Commission denial of any corresponding ESP or COL. See 10 C.F.R.

§§ 50.10(e)(1)(ii), 51.105(c); see also LWA Hearing Notice, 72 Fed. Reg. at 64,686. Finally, the
Board must find that (1) "the applicable standards and requirements of the Act, and the
Commission's regulations applicable to the activities to be conducted under the [LWA] have
been met"; (2) “[t]he applicant is technically qualified to engage in the activities authorized”; (3)
“[ilssuance of the [LWA] will provide reasonable assurance of adequate protection to public
health and safety and will not be inimical to the common defense and security”; and (4) “there

are no unresolved safety issues relating to the activities to be conducted under the [LWA] that
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would constitute good cause for withholding the authorization.” 10 C.F.R. § 50.10(e)(1)(iii)-(iv);
see LWA Hearing Notice, 72 Fed. Reg. at 64,686.

3.10 In an instance when an ESP is issued with an associated LWA, the Board must
find relative to the LWA that “[a]ny significant adverse environmental impact resulting from
activities requested under § 52.17(c) can be redressed.” 10 C.F.R. § 52.24(a)(7). In addition, if
LWA activities are approved by the NRC in conjunction with an ESP, the ESP as issued “shall
specify those 10 CFR 50.10 [authorized] activities.” 10 C.F.R. § 52.24(c).

D. Immediate Effectiveness of Initial Decision
3.11 Licensing board initial decisions in earlier ESP proceedings have not been

effective until they were reviewed by the Commission. See, e.g., North Anna ESP, LBP-07-9,

65 NRC at 629. Subsequently, however, the 10 C.F.R. Part 2 regulations were revised to
provide for immediate effectiveness of initial decisions in certain proceedings. See 72 Fed.
Reg. at 49,416, 49,475-76. Accordingly, under the current rules, “[a]n initial decision directing
the issuance or amendment of a limited work authorization under 10 CFR 50.10 [or] an early
site permit under subpart A of part 52 of this chapter . . . is immediately effective upon issuance
unless the presiding officer finds that good cause has been shown by a party why the initial

decision should not become immediately effective.” 10 C.F.R. § 2.340(f).

8 Although section 50.10(e)(1)(iii) and the LWA hearing notice give the responsibility in
the first instance for making three of these findings to the Director, NRO, see 10 C.F.R.
§ 50.10(e)(1)(iii); LWA Hearing Notice, 72 Fed. Reg. at 64,686, in light of the fact that the LWA
hearing notice attributes to the Board the authority to make the three additional ESP safety
findings found in section 52.24(a)(1), (4), (6) in the context of the LWA, see LWA Hearing
Notice, 72 Fed. Reg. at 64,686, which, in turn, are essentially the same as the three findings in
section 50.10(e)(iii), the Board likewise will make these findings in accord with 10 C.F.R.
§ 50.10(e)(iii) and the LWA hearing notice.
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IV. FACTUAL FINDINGS AND LEGAL CONCLUSIONS

A. Hearing Issues

4.1 In setting forth the Board’s determinations relative to the uncontested portion of
this ESP proceeding, we begin with the subject matter of the various presentations that were
made by SNC and the staff in response to the Board’s requests for additional information on
these particular items.

1. Cumulative Water Use Impacts

a. Introduction

4.2 Water use impacts resulting from the operation of the proposed units were
evaluated in section 5.3.2 of the FEIS, with cumulative impacts discussed in section 7.3.1. The
staff concluded in the FEIS that water use impacts would be SMALL. See FEIS 1B, at 5-10
(surface water), 5-17 (groundwater). For surface water, this conclusion was based on the staff's
analysis that the maximum consumptive use of Savannah River water for proposed Vogtle
Units 3 and 4 would be 0.7 percent at the normal flow rate of 8830 cubic feet per second (cfs),
and 1.7 percent at the low flow rate of 3800 cfs. See id. at 5-8 to -9. The staff argued that
withdrawal rates this small would not destabilize the river resource, and would even be difficult
to detect, since the uncertainty in flow gauge measurements is in the five to ten percent range.
See id. at 5-9 to -10. In the cumulative impacts analysis, the staff concluded that although the
impacts might be detectable, they nonetheless would not destabilize the river resource, and so
would continue to be SMALL. See id. at 7-5.

4.3 At the limited appearance sessions held by the Board as part of this ESP
proceeding, members of the public expressed concerns over potential water use impacts of the
new facilities, particularly in light of the recent severe drought conditions in the Savannah River

basin. See, e.g., Limited Appearance Session Tr. at 27-29, 50-51 (Apr. 27, 2008); Limited
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Appearance Session Tr. at 34 (Apr. 28, 2008). The Board was also concerned about whether
the staff had considered an adequate range of river flows in preparing the draft environmental
impact statement (DEIS). This led the Board to pose several questions to the staff (and SNC if
it wished to respond) regarding the impacts of river flow rates lower than the 3800 cfs
considered in the DEIS. See Licensing Board Environmental Questions app. A, at 3-5. Given
these concerns and the importance of water use impacts, the Board requested that the staff
provide a summary presentation on this topic at the mandatory hearing, so the Board could
further evaluate the adequacy and conservatism of the staff's analysis and conclusions in the
FEIS. Specifically, the Board requested that the staff provide:

a presentation reviewing the cumulative surface and groundwater

impacts associated with the operation of Vogtle Electric

Generating Plant (VEGP) Units 1-4. In this review, include the

potential impact of other relevant facilities in the area, such as the

D-Area Powerhouse and the Urquhart Station. In particular,

address these impacts under a range of drought conditions,

including the possibility of conditions more severe than Drought

Level 3. Address why the limiting conditions used in the

evaluation of cumulative impacts, where the evaluations were

often limited to Drought Level 3, are conservative in light of recent

drought conditions in the VEGP area.
Id. at 2.

b. Witnesses and Evidence Presented

4.4 The staff, which was the lead and sole presenter for this topic, provided four

witnesses to discuss the staff review of water use impacts. These witnesses provided oral
testimony, in conjunction with their prefiled slide presentation that was admitted as an exhibit, at

the evidentiary hearing.® See Tr. at M-1692 to -1736; Exh. NRC000059 (NRC Staff

Presentation Topic #1, Water Use Impacts) [hereinafter Staff Water Use Impacts Presentation].

® Although the staff seated four witnesses in connection with this topic, only Dr.
Christopher B. Cook, Dr. Charles T. Kincaid, and Lance W. Vail spoke at the hearing on this
topic.
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4.5 Dr. Christopher B. Cook earned a Bachelor of Science degree (B.S.) in Civil
Engineering from Colorado State University and a Master of Science degree (M.S.) and a Ph.D.
in Civil and Environmental Engineering from the University of California at Davis. He is currently
a Senior Hydrologist in the NRC/NRO Division of Site and Environmental Reviews
(NRC/NRO/SERD). See Exh. NRC000070, at 1 (Christopher Bruce Cook, Statement of
Professional Qualifications (SPQ)). Prior to joining the NRC, Dr. Cook was employed as a
Senior Research Engineer at Pacific Northwest National Laboratory (PNNL) for over seven
years. See id. While employed at PNNL, Dr. Cook provided assessments for the
hydrology-related sections in the Vogtle DEIS. See id. at 2.

4.6 Dr. Charles T. Kincaid earned a B.S. in Civil Engineering from Humboldt State
College and a Ph.D. in Engineering (Hydraulics) from Utah State University. He is currently a
Staff Scientist with the Energy and Environment Directorate at PNNL. See Exh. NRC000071,
at 1 (Curriculum Vitae (CV) for Charles T. Kincaid). Over the course of his approximately
thirty-year employment at PNNL, Dr. Kincaid has focused on soil physics and ground-water
studies, and has specialized in the area of computational fluid mechanics of environmental
systems. Seeid.; Tr. at M-1727.

4.7 Mark D. Notich earned a B.S. in Agricultural Chemistry from the University of
Maryland. He is currently an NRC/NRO Senior Project Manager. See Exh. NRC000072, at 1
(Mark D. Notich, SPQ). As the Environmental Project Manager for the Vogtle ESP, Mr. Notich
has been involved in all activities relating to the staff’s issuance of the DEIS and FEIS for the
VEGTP site and oversees the team of specialists from PNNL that aids the staff with its
environmental review for the Vogtle ESP application. See id.

4.8 Lance W. Vail earned a B.S. in Environmental Resources Engineering from

Humboldt State University and an M.S. in Civil Engineering from Montana State University. He
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is currently a Senior Research Engineer in the Environmental Technology Division at PNNL.
See Exh. NRC000073, at 1 ([SPQ] of Lance W. Vail). Over the course of his approximately
twenty-eight-year employment at PNNL, Mr. Vail has developed expertise in a broad spectrum
of areas related to water resources. His more recent projects have included participation as
Task Manager of PNNL’s assessments of three of the ESP applications that have been
submitted to the NRC. See id.

4.9 Based on the respective qualifications and experience of the proffered witnesses,
the Board finds each of these witnesses qualified to testify as an expert regarding the
cumulative water use impacts associated with Vogtle Units 1 through 4.

C. Regulations and Guidance Relating to Water Use

4.10 The agency’s NEPA regulations require that the staff prepare an environmental
impact statement (EIS) in connection with the issuance of an ESP. See 10 C.F.R.

§ 51.20(b)(1). The staff must first prepare a DEIS, see id. §§ 51.70, 51.75(b), that includes,
among other things,

an evaluation of the environmental effects of construction and

operation of a reactor, or reactors, which have design

characteristics that fall within the site characteristics and design

parameters for the [ESP] application, but only to the extent

addressed in the [ESP] environmental report [(ER)] or otherwise

necessary to determine whether there is any obviously superior

alternative to the site proposed.
Id. § 51.75(b). Though the DEIS may rely in part on the applicant’s ER, the regulations require
the staff to "independently evaluate and be responsible for the reliability of all information used
in the [DEIS]." Id. § 51.70(b). The DEIS is then distributed for public comment and, based on
the comments received, a review of information provided by the applicant, and supplemental

independent information and analysis, the staff prepares and issues an FEIS. See id.

§§ 51.73, 51.91.
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4.11 Additionally, in implementing NEPA, the NRC uses certain of the definitions
provided in Council on Environmental Quality regulations. See id. § 51.14(b). Among those is
section 1508.25, which states that an agency EIS must consider direct, indirect, and cumulative
impacts of an action. See 40 C.F.R. § 1508.25. Direct impacts are those caused by the federal
action, and occurring at the same time and place as that action, while indirect impacts are
caused by the action at a later time or more distant place, yet are still reasonably foreseeable.
See id. § 1508.8. In addition, cumulative impacts are defined as

the impact on the environment which results from the incremental

impact of the action when added to other past, present, and

reasonably foreseeable future actions regardless of what agency

(Federal or non-Federal) or person undertakes such other actions.

Cumulative impacts can result from individually minor but

collectively significant actions taking place over a period of time.
Id. § 1508.7.

4.12 Section 5.2.2 of the staff’'s environmental standard review plan (ESRP), which is
a staff guidance document, outlines the staff's review responsibilities with respect to the
discussion in the EIS of water use impacts from plant operation. The ESRP states that the
staff’s review “should be in sufficient detail to predict and assess potential impacts and to
recommend how these impacts should be treated in the licensing process,” including
recommendations for mitigating measures, as necessary. Office of Nuclear Reactor Regulation
(NRR), [NRC], NUREG-1555, Environmental Standard Review Plan at 5.2.2-1 (1999 & 2007),
available at http://www.nrc.gov/reading-rm/doc-collections/nuregs/staff/sr1555/ [hereinafter
ESRP]. This staff review should include an evaluation of “the impacts of water use on water
availability, hydrologic alterations, and water quality.” 1d. at 5.2.2-7. With respect to cumulative
impacts from operation of the plant, the ESRP states that the staff should identify, evaluate, and

summarize the “potential cumulative impacts associated with plant operation,” and provide a

“characterization of the impacts using the NRC’s SMALL, MODERATE, LARGE terminology.”
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Id. at 5.11-3. These three characterizing terms, which we likewise utilize in this decision as
appropriate, are defined as follows:

SMALL - Environmental effects are not detectable or are so minor

that they will neither destabilize nor noticeably alter any important

attribute of the resource.

MODERATE - Environmental effects are sufficient to alter

noticeably, but not to destabilize, important attributes of the

resource.

LARGE - Environmental effects are clearly noticeable and are
sufficient to destabilize important attributes of the resource.

See FEIS 1A, at 1-4.

4.13 In conducting the cumulative impacts analysis, the reviewer should obtain
information from the staff reviewers conducting the assessment of the direct impacts from
operation, including water use impacts under ESRP 5.2.2. See ESRP at 5.11-2.

d. Evidentiary Presentation

4.14 At the hearing on uncontested issues, as requested the staff made a
presentation to the Board regarding the staff’'s assessment of the cumulative water use impacts
associated with operation of the existing and proposed Vogtle units. This included a discussion
of both the cumulative surface water impacts and the cumulative groundwater impacts. See
Staff Water Use Impacts Presentation at 3, 17.

4.15 As itis advised to do in the ESRP, see section IV.A.1.c supra, in its cumulative
impacts analysis of the water use impacts in FEIS section 7.3, the staff referenced the potential
water use impacts discussed in FEIS section 5.3. See FEIS 1B, at 7-3. To the extent
applicable to the staff's discussion of its cumulative impacts assessment, the Board also

references portions of the staff's assessment of potential water use impacts in FEIS section 5.3.
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i. Cumulative Surface Water Impacts

4.16 The evidence presented relative to cumulative surface water impacts focused on
the impact of withdrawing water from the Savannah River to supply the existing and proposed
closed-cycle cooling systems for the VEGP units. See id. at 7-4. For existing Units 1 and 2, the
cooling water requirements are outlined in the FEIS. See id. For proposed Units 3 and 4, the
cooling water requirements are defined in the AP1000 design certification document (DCD) and
outlined in the FEIS. See FEIS 1A, at 3-5 to -7 (discussing the cooling water requirements for
the VEGP Units 3 and 4).”° To calculate the impacts from use of surface water, the staff
compared the water withdrawal values and the consumptive use values for all four units to
various Savannah River flow conditions to determine the percentage of flow used. See
FEIS 1B, at 7-4 to -5.

4.17 The FEIS reports that the average annual flow of the Savannah River is 8830 cfs,
see id. at 7-4, but when the water level in the upstream Thurmond Dam drops below a
prescribed value, the United States Army Corps of Engineers implements a Drought Level
Contingency Plan under which the release rate from the dam is restricted. See id. at 5-7. The
lowest release rate explicitly specified in the plan is 3800 cfs. This is associated with what is
termed Drought Level 3. See id. at 5-7, 7-4. There is also a Drought Level 4, but the release
rate is not explicitly specified. At Drought Level 4, the release rate is set equal to the inflow to
the dam, in order to maintain a fixed water level. See id. at 5-7. Conditions have never reached
Drought Level 4, however. See Staff Water Use Impacts Presentation at 12-13 (showing no
Drought Level 4 conditions between February 1980 and February 2009); see also FEIS 1B,

at 5-7 (as of date FEIS written, Drought Levels 3 and 4 had never been reached). Evidence

' The FEIS was prepared using the information from revision 15 of the AP1000 DCD.
After the staff published the FEIS, however, SNC advised the staff that some of the values for
the cooling water requirements would change based on the subsequently proffered AP1000
DCD revision 16. See FEIS 1A, at 3-7; see also section IV.A.1.e infra.
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presented at the hearing showed that the Thurmond Dam had been operating at Drought
Level 3 during the later part of 2008 and, in fact, recently the release rate was temporarily
reduced to 3100 cfs for several months. See Tr. at M-1711; Staff Water Use Impacts
Presentation at 13.

418 As discussed above, the Board was concerned with whether the staff used an
appropriately conservative Savannah River flow rate in its environmental analysis of the Vogtle
ESP application. The staff chose 3800 cfs as the basis for its NEPA evaluation. Mr. Vail
presented data at the hearing that showed that the river flow at the site is generally higher than
the release rates at the Thurmond Dam. See Staff Water Use Impacts Presentation at 7. This
is mainly due to drainage inflow into the river between the dam and the Vogtle site. See Tr. at
M-1702 to -1703. Data from the Waynesboro flow gauge located near the site shows that even
with the historically low release rate of 3100 cfs from Thurmond Dam, the flow at the VEGP site
rarely fell below 3800 cfs. See Staff Water Use Impacts Presentation at 7; see also
Exh. SNC000016 (United States Geological Survey (USGS) Charts Depicting Recent Flows of
Savannah River)."

4.19 The staff also presented a chart providing data representing weekly average
flows recorded by the flow gauge near Augusta, Georgia, upstream of the VEGP site, from 1925
to the present, which showed the effects of the upstream reservoirs on river flow. See Tr.
at M-1703 to -1704; Staff Water Use Impacts Presentation at 6. The staff explained that the
flood control function of the reservoirs will “clip off some of the higher flows” and the drought
management function “pulls up some of the lower flows.” Tr. at M-1703. Noticing that there

appeared to be a downward trend in the flows starting in about the 1980s, the Board asked Mr.

" Exhibit SNC000016 is a contested hearing exhibit. Nonetheless, because it generally
contains the same data as the staff's mandatory hearing presentation, albeit in a more easily
readable format, for clarity we reference both documents.
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Vail if the staff had analyzed recent drought data to see if there was a trend that might lead it to
project even more severe drought conditions in the future. See Tr. at M-1704 to -1705, M-1709
to -1710. In addressing this question, Mr. Vail showed a chart overlaying precipitation and river
flow measured at the Augusta gauge that provided a history back to 1944. See Tr. at M-1723;
Staff Water Use Impacts Presentation at 15. While acknowledging that there had been two
recent periods of significant drought, Mr. Vail stated that the staff did not necessarily see these
as indicative of a long-term trend. See Tr. at M-1725.

4.20 The staff then identified other major users of Savannah River water in the area,
including, as the Board had requested, the D-Area Powerhouse and Urquhart Station, and
conservatively estimated their total consumptive use at 78.7 cfs. See Tr. at M-1712 to -1714;
Water Use Impacts Presentation at 8. The staff estimated the total consumptive use for Vogtle
Units 1 through 4 at 129 cfs. Although this number exceeds the consumptive use of other
users, Mr. Vail testified that drainage into the river between Thurmond Dam and the Vogtle site
more than off-sets the withdrawals by other users. See Tr. at M-1715; see also Staff Water Use
Impacts Presentation at 9. He stated that this supported the staff’'s use of the average
Savannah River flow of 3800 cfs in its cumulative impact analysis. See Tr. at M-1715, M-1726.

4.21 The results of the staff’'s analysis showed that the operation of Units 1 through 4
would consume 1.5 percent of the normal average river flow of 8830 cfs, and 3.4 percent at the
conservative flow rate of 3800 cfs. The corresponding consumption percentages when other
major users are included were 2.4 percent and 5.5 percent. See Staff Water Use Impacts
Presentation at 9. While the staff emphasized the appropriateness of using 3800 cfs, Mr. Vail
explained that the staff did consider flow rates of 3000 cfs and 2000 cfs to provide additional
context for its analysis. See Tr. at M-1715. For example, at an assumed Savannah River flow

rate of 3000 cfs, all four units would consume 4.3 percent of the flow. See Staff Water Use
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Impacts Presentation at 9. But data presented showed that 3000 cfs is considerably lower than
any flow measured at the Augusta gauge since the Thurmond Dam was put into operation in the
1950s. See id. at 6. Based on the above, the staff concluded that there was sufficient support
for the conclusions in the FEIS that the cumulative surface water use impacts of the VEGP ESP
would be SMALL. See Tr. at M-1726 to -1727; Staff Water Use Impacts Presentation at 16.

ii. Cumulative Groundwater Impacts

4.22  With respect to cumulative impacts, the proposed Vogtle Units 3 and 4 would use
groundwater to supply make-up water for the service water system, the fire protection system,
the plant demineralized water system, the potable water supply, and other miscellaneous uses.
See FEIS 1B, at 5-10. This water would be pumped from wells in the deep Cretaceous aquifer
that underlies the site. See id. at 7-12.

4.23 The staff's groundwater impacts review focused on four topics. One concerned
groundwater resource use generally, while the other three concerned groundwater quality as
impacted by (1) tritium in the unconfined aquifer; (2) groundwater contamination associated with
the Department of Energy’s (DOE) Savannah River Site (SRS); and (3) saltwater intrusion. See
Tr. at M-1727; FEIS 1B, at 7-12 to -15.

4.24 Staff witness Dr. Kincaid summarized the staff’'s review of groundwater usage
projections. He stated that, during normal operation, the four units would require 2.13 million
gallons per day (gpd) (3.30 cfs) from the deep aquifer. He also testified that a low estimate of
the base flow of the deep Cretaceous aquifer, which is the groundwater resource that VEGP
draws upon, see Tr. at M-1729, was 119 million gpd (184 cfs). Thus, all four units are projected
to use about two percent of the groundwater resource, with the two new units accounting for
half of this usage. See Tr. at M-1728; Staff Water Use Impacts Presentation at 18. These

estimates were based on data from a severe drought period in 1968 that was published in a
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1987 USGS report. See Tr. at M-1728. In response to Board questions regarding whether the
staff was concerned about the current validity of a report that was published over twenty years
ago, Dr. Kincaid stated that the water in the deep aquifer was on the order of thousands of
years old and, therefore, the base flow is relatively unaffected by droughts, such as the current
drought. He thus indicated he was not concerned with the age of the data because the quantity
of the deep base flow was long-term. See Tr. at M-1728 to -1730.

4.25 The staff also reviewed the projected aquifer drawdown that would result from
the groundwater removal outlined in FEIS section 5.3.2.2. Dr. Kincaid testified that the
Cretaceous aquifer had 120 meters of confining head, while the projected drawdown at the site
boundary would be four meters, and the drawdown at the nearest neighboring well would be
three meters. See Tr. at M-1730.

4.26 The FEIS stated there was an upward gradient from the Cretaceous to the
Tertiary aquifer, but that pumping could reduce this upward gradient. See FEIS 1B, at 5-15.
The Board inquired whether pumping in the Cretaceous aquifer at the projected rates could
reverse this gradient, and thereby lead to potentially contaminating flow from the Tertiary to the
Cretaceous aquifer. See Licensing Board Environmental Questions, app. A, at 2. Dr. Kincaid
testified that gradient reversal was possible, but that it would be localized to the vicinity of the
production wells. See Tr. at M-1730. The staff therefore concluded that the impact from use of
the groundwater resource is SMALL. See Tr. at M-1730 to -1731.

4.27 Dr. Kincaid then summarized the staff's review of the three specific items relating
to impacts to groundwater quality. Relative to tritium in the Water Table aquifer, Dr. Kincaid
explained that, although tritium was first discovered in the Water Table aquifer in 1988,
subsequent studies by the Georgia Geological Survey and USGS indicated that the source of

tritium was atmospheric release from SRS. See Tr. at M-1731 to -1734; Staff Water Use
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Impacts Presentation at 19. Because the two current and two proposed units do not and will not
withdraw water from the Water Table aquifer or make releases to it, the staff concluded that
“there is no reason to believe that the proposed project will contribute to the issue of tritium in
the [W]ater [T]able aquifer.” Tr. at M-1731; Staff Water Impacts Presentation at 19.

4.28 Regarding SRS groundwater plumes, the staff determined from groundwater
modeling conducted by USGS that contamination in the aquifers underlying SRS is intercepted
by the Savannah River. See Tr. at M-1734 to -1735; FEIS 1B, at 7-14; Staff Water Use Impacts
Presentation at 20. According to the staff, the production of groundwater at the VEGP site
“does not appear to contribute to the broader migration of SRS contamination.” Staff Water Use
Impacts Presentation at 20; see also Tr. at M-1735.

4.29 In connection with saltwater intrusion, the staff obtained a permitting plan report
issued by the State of Georgia that identified Burke County, where the VEGP site is located, as
one of nineteen counties that do not contribute substantially to the development or extent of
saltwater intrusion in coastal areas. See FEIS 1B, at 7-12. The staff also determined that the
quality of water withdrawn from Burke County wells indicated that it is not impacted by saltwater
intrusion. See Tr. at M-1735; Staff Water Use Impacts Presentation at 21. In addition, the staff
noted in the FEIS that an SNC request for a modification of its current groundwater use permit
for utilizing groundwater relative to proposed Units 3 and 4 would be subject to State review to
ensure “aggressive and practical conservation and reuse principles.” FEIS 1B, at 7-12.

4.30 Regarding these three groundwater quality issues, the staff concluded that any
impacts from groundwater production would be SMALL. See Tr. at M-1731, M-1735 to -1736.
Further, Dr. Kincaid concluded his testimony by repeating the staff’'s conclusion in the FEIS that
groundwater impacts would be SMALL based on the staff’s evaluations of all these four topic

areas. See Tr. at M-1736.
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e. Board Findings Related to Cumulative Water Use Impacts

4.31 After reviewing the staff's evaluation of the cumulative water use impacts, the
Board finds it to be adequate to support the staff’'s conclusion that the cumulative impacts would
be SMALL.

4.32 Based on the DEIS, the Board had been concerned about whether the staff had
included adequate conservatism in choosing 3800 cfs as the river flow on which the NEPA
evaluation would be based. This concern was motivated by the recent severe drought
conditions, and the resulting restrictions in the amount of water being released from the
Thurmond Dam. The FEIS, however, expanded the analysis in this area, and additional data
and testimony were provided at the mandatory hearing, as well as at the contested hearing
where the flow rate was also an issue, albeit in a different context. See LBP-09-7, 69 NRC
at __ (slip op. at 42-47). The staff provided data that showed that the river flow rate has rarely
dropped below 3800 cfs since the Thurmond Dam came into operation in the early 1950s. This
has been true even during periods of severe drought. The Board finds that the use of 3800 cfs
is well-supported as a conservative, yet reasonable, flow rate for the staff's evaluation. The
Board also finds that the staff's consideration of flow rates as low as 3000 cfs and 2000 cfs
provided valuable context when considering severe drought conditions, but agrees with the staff
that flow rates that low would be extremely unlikely, and that using them as the ultimate basis
for their NEPA evaluation would not be appropriate.

4.33 With respect to groundwater impacts, the Board finds that the impacts to
groundwater have been well characterized in FEIS sections 5.3.2.2 and 7.3.2.2. The
parameters used to characterize the impacts are well-calibrated against extensive on-site
measurements. The withdrawal rates are defined in the AP1000 DCD and, while the latest

revision of the DCD is not yet finalized, the Board finds that the projected deep aquifer
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withdrawal rate of one percent for the operation of the new Units 3 and 4 is well founded. In this
regard, the FEIS states that the maximum groundwater demand from DCD revision 16 is about
eleven percent lower than from revision 15, which was the basis for the current analysis. See
FEIS 1B, at 5-17.

4.34 Overall, the Board concludes that the staff has adequately considered and
analyzed the cumulative water use impacts, and that the staff's evaluation that the cumulative
impacts would be SMALL for both surface water and groundwater is well supported by the data
and analyses in the record.

2. Radiological Impacts

a. Introduction

4.35 The potential release of radioactive materials is a key consideration in evaluating
both the safety and environmental impacts of nuclear power plant operation. As one of the staff
witnesses observed, the NEPA-driven environmental review is more outward looking and
involves a one-time impacts evaluation emphasizing a “reasonableness” approach. See Tr.
at M-1860. The environmental impacts of radiological releases for proposed Vogtle Units 3
and 4 were discussed in various portions of the FEIS. FEIS chapter 2 includes a discussion of
the groundwater hydrology of the site as well as interactions between the site surface and
groundwater and between aquifers. See FEIS 1A, at 2-21 to 2-31. Section 5.9 describes the
radiological impacts of normal operations, reviewing liquid pathways, gaseous pathways, and
direct exposure pathways through which members of the public might be exposed to radiation.
See FEIS 1B, at 5-63 to -75. Section 5.9 also describes impacts to biota other than humans.
See id. at 5-74 to -75. Radiation doses from accidents are discussed in section 5.10. See id.
at 5-75 to -91. Design basis accident (DBA) impacts are discussed in section 5.10.1, while

severe accidents are discussed in section 5.10.2. See id. at 5-77 to -91. The staff also
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evaluated cumulative radiological impacts of both normal operations and accidents in
section 7.8 of the FEIS. See id. at 7-27 to -29.

4.36 In contrast, according to one of the staff witnesses, the AEA-driven safety review,
which is both more inward looking and ongoing, takes a “conservative” approach. See Tr.
at M-1859 to -1860. Radiological impacts likewise are discussed in various sections of the
FSER. Section 2.4.13 analyzes accidental releases of radioactive liquid effluents into ground
and surface water. See FSER at 2-158 to -174. Chapter 11 discusses radiological
consequences of normal operations, through gaseous and liquid effluents. See id. at 11-1 to -7.
Chapter 15 outlines the radiological impacts of DBAs. See id. at 15-1 to -6.

4.37 The Board asked the applicant and the staff to review at the mandatory hearing
their environmental and safety evaluations of radiological impacts, with an emphasis on how the
parameters used in the analyses were related to on-site measurements, and how the staff
assured itself that the results were adequately conservative. See Licensing Board Safety
Questions at 3; Licensing Board Environmental Questions at 2-3.

b. Witnesses and Evidence Presented

4.38 Relative to the issue of radiological impacts, during the March 2009
mandatory/uncontested evidentiary hearing regarding proposed Vogtle Units 3 and 4, lead party
SNC presented two witnesses, while four individuals appeared on behalf of the staff. At the
evidentiary hearing, these witnesses provided oral testimony, in conjunction with their prefiled
slide presentations that were admitted as exhibits. See Tr. at M-1737 to -1885;

Exhs. SNC000070 ([SNC] Vogtle ESP Mandatory Hearing Presentation #2, Environmental
Topic #2: Radiological Impacts) [hereinafter SNC Radiological Impacts (Environmental)
Presentation]; SNCR00073 ([SNC] Vogtle ESP Mandatory Hearing Presentation #2 and #3,

Safety Topic #2 and #3: Accidental Release & Transport of Radioactive Liquid Effluents &
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Potential Groundwater Impacts) [hereinafter SNC Radiological Impacts (Safety) and
Groundwater Impacts Presentation]; NRC000060 (NRC Staff Presentation Topic #2,
Radiological Impacts) [hereinafter Staff Radiological Impacts Presentation).

i. SNC Witnesses

4.39 Philip L. Young, a certified health physicist with Tetra Tech, Inc., was involved in
the preparation of the ER for the Vogtle ESP application. He has a B.S. in Radiation Health
(Health Physics) from Oregon State University, an M.S. in Health Physics from Georgia Tech,
and over seventeen years of experience in assessing environmental impacts of nuclear
facilities, managing the preparation of NEPA documents, and performing radiological health and
ecological risk assessments, including involvement in the preparation of ERs for license
renewals of eighteen nuclear power plants. See Tr. at M-1751; Exh. SNC000071 (Philip L.
Young CV).

4.40 Dr. Angelos N. Findikakis is a registered professional engineer and a Bechtel
fellow with the Bechtel Corporation. He has a Ph.D. in civil engineering from Stanford University
and over thirty-five years experience working in the areas of groundwater flow and transport,
modeling, environmental hydraulics and hydrology, and water resources. See Tr. at M-1777;
Exh. SNC000074, at 1-2 (Angelos N. Findikakis CV).

4.41 At the hearing, Mr. Young presented testimony on the environmental aspects of
radiological impacts, while Dr. Findikakis focused on the safety-related aspects of such impacts.

i Staff Witnesses

4.42 The staff presented testimony from Dr. Charles Kincaid and Dr. Hosung Ahn on
the safety-related aspects of radiological impacts, and from Michael Smith and James Van
Ramsdell, Jr., on the environmental aspects of such impacts. Additionally, the staff panel on

radiological impacts included Mark Notich (environmental) and Christian Araguas (safety).
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4.43 Dr. Kincaid’'s background and expert qualifications are discussed in
section 1V.1.b. supra.

4.44 Dr. Ahn is a Hydrologist in the Hydrologic Engineering Branch, NRC/NRO/SERD.
See Exh. NRC000077, at 1 ([CV] for Hosung Ahn) [hereinafter Ahn CV]; Tr. at M-1821. He has
an M.S. and a Ph.D. in Hydrology from Colorado State University and over twenty-four years of
experience in the areas of water resources management, ecosystem restorations, power plant
siting, and reactor licensing. See Ahn CV at 1. He has also reviewed the site safety analysis
report (SSAR) portions of new reactor license applications, focusing on potential extreme
hydrologic hazards, such as flood, drought, dam breaks, tsunamis, and subsurface radionuclide
contamination, and has worked on three ESP applications. See id.

4.45 Mr. Smith, a scientist and certified health physicist with the PNNL Radiological
Science and Engineering Group, received a B.S. in Nuclear Engineering from Kansas State
University and M.S. degrees in Nuclear Engineering and Environmental Science from Ohio
State University. Before joining PNNL, Mr. Smith worked for five years at the Southwest
Research Institute (SRI), on projects involving the proposed Yucca Mountain high-level waste
(HLW) repository facility. While with PNNL, he has been involved in environmental reviews for a
number of NRC COL and ESP proceedings. See Exh. NRC000076, at 1 (CV for Michael A.
Smith).

4.46 Mr. Ramsdell is a Senior Technical Researcher with the Radiological Sciences
and Engineering Group at PNNL. See Exh. NRC000075, at 1 ([CV] for James V. Ramsdell, Jr.)
[hereinafter Ramsdell CV]. He has a B.S. in General Sciences and an M.S. in Meteorology from
Oregon State University, graduate experience in Atmospheric Studies at the University of
Washington and the Joint Center for Graduate Study, Richland, Washington, and has been with

PNNL since 1967, with thirty-nine years of experience conducting environmental reviews. See
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id.; Staff Radiological Impacts Presentation at 27. He was the program manager for updating
the ESRPs, and he conducted EIS accident analyses for several ESP environmental reviews.
See Ramsdell CV at 2-3; Staff Radiological Impacts Presentation at 27.

4.47 Mr. Notich’s background and expert qualifications are discussed at section IV.1.b
supra.

4.48 Mr. Araguas earned a B.S. in Electrical Engineering from the Pennsylvania State
University. See Exh. NRC000074, at 1 ([CV] for Christian J. Araguas) [hereinafter Araguas CV].
He is currently employed in the Division of New Reactor Licensing, NRC/NRO, as a Lead
Project Manager for the Vogtle ESP application. See id. Specifically, he was the Safety Project
Manager for the review of the Vogtle ESP application and LWA request. See Tr. at M-2120. He
has worked at the NRC for approximately six years. See Araguas CV at 1.

4.49 Based on the foregoing, the Board finds each of these SNC and staff withesses
qualified to testify as an expert in their respective areas regarding the radiological impacts
associated with the proposed Vogtle Units 3 and 4.

C. Regulations and Guidance Relating to Radiological Impacts

4,50 Potential radiological impacts of the proposed units have both environmental and
safety aspects. On the safety side, 10 C.F.R. § 52.17 specifies that an application must contain
“[a] description and safety assessment of the site” that includes “an analysis and evaluation of
the major structures, systems, and components of the facility that bear significantly on the
acceptability of the site under the radiological consequence evaluation factors identified in
paragraphs (a)(1)(ix)(A) and (a)(1)(ix)(B) of this section.” 10 C.F.R. § 52.17(a)(1)(ix). That
section requires that “[t]he applicant . . . perform an evaluation and analysis of the postulated
fission product release . . . to evaluate the offsite radiological consequences.” Id. Under

10 C.F.R. § 52.17, individuals located at the boundary of the exclusion area cannot be exposed
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to more than twenty-five rem total effective dose equivalent (TEDE) in any two-hour period, and
any individual located at the outer boundary of the low population zone cannot be exposed to
more than twenty-five rem TEDE during the entire period of any radioactive release. See id.
§ 52.17(a)(1)(ix)(A)-(B).

4.51 Additionally, 10 C.F.R. § 52.18 directs the staff to review applications “according
to the applicable standards set out in 10 CFR part 50 and its appendices and 10 CFR part 100.”
Id. § 52.18. Section 50.344a, in turn, directs an applicant to describe “equipment to be installed
to maintain control over radioactive materials in gaseous and liquid effluents produced during
normal reactor operations, including expected operational occurrences,” and, for applications
filed after January 2, 1971, directs the applicant to identify design objectives and means to
maintain levels of radioactive effluents “as low as is reasonably achievable [(ALARA)].”
10 C.F.R. § 50.34a(a). Part 50, Appendix |, sets forth numerical guidelines for meeting the
ALARA standard. See id. Part 50, app. |. Further, Part 100 instructs the staff to consider
physical characteristics of the site, specifically noting that “[flactors important to hydrological
radionuclide transport . . . must be obtained from on-site measurements.” Id. § 100.20(c)(3).
Finally, Part 20 sets out numerical limits for radiation exposure, including occupational dose
limits and radiation dose limits for members of the public. See id. §§ 20.1201 to .1302. The
staff also follows guidance in RS-002 and Regulatory Guide 1.113."

4.52 On the environmental side, the EPA has established radiation exposure
standards under 40 C.F.R. Part 190, the applicability of which the Commission has

acknowledged in Part 20 of the agency's regulations. See 10 C.F.R. § 20.1003 (defining

2 See [NRR, NRC], Processing Applications for [ESPs], RS-002 (May 3, 2004),
available at http://www.nrc.gov/reactors/new-licensing/esp/esp-public-comments-rs-002.html
[hereinafter RS-002]; Office of Standards Development (OSD), [NRC], Regulatory Guide 1.113,
Estimating Aquatic Dispersion of Effluents from Accidental and Routine Reactor Releases for
the Purpose of Implementing Appendix | (rev. 1 Apr. 1977) (ADAMS Accession
No. ML003740390).
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"generally applicable environmental radiation standards" as the "standards issued by the
[EPA]"); id. § 20.1301(e) (providing that "licensee[s] subject to the provisions of EPA's generally
applicable environmental radiation standards in 40 CFR part 190 shall comply with those
standards"). Additionally, the staff evaluates individual and population exposure under the
10 C.F.R. Part 20 and the ALARA standards discussed above in connection with safety. In
analyzing the environmental aspect of radiation impacts, the staff follows Regulatory
Guides 1.109, 1.111, 1.112, 1.113, as well as ESRP sections 4.5 (Radiation Exposure to
Construction Workers) and 5.4 (Radiological Impacts of Normal Operation).™

4.53 For radiological impacts of accidents, the staff follows Regulatory Guides 1.145
and 1.183," as well as ESRP sections 7.1 (Design Basis Accidents) and 7.2 (Severe

Accidents), see ESRP at 7.1-1 to 7.2-7, Standard Review Plan (SRP) chapter 15, and the

NRC Safety Goal Policy set forth in 51 Fed. Reg. 30,028 (Aug. 21, 1986).

'* See [0SD, NRC], Regulatory Guide 1.109, Calculation of Annual Doses to Man from
Routine Releases of Reactor Effluents for the Purpose of Evaluating Compliance with 10 CFR
Part 50, Appendix | (rev. 1 Oct. 1977) (ADAMS Accession No. ML003740384); [OSD, NRC],
Regulatory Guide 1.111, Methods for Estimating Atmospheric Transport and Dispersion of
Gaseous Effluents in Routine Releases from Light-Water-Cooled Reactors (rev. 1 July 1977)
(ADAMS Accession No. ML003740354); Office of Nuclear Regulatory Research (RES), [NRC],
Regulatory Guide 1.112, Calculation of Releases of Radioactive Materials in Gaseous and
Liquid Effluents from Light-Water-Cooled Power Reactors (rev. 1 Mar. 2007) (ADAMS
Accession No. ML070320241); ESRP at 4.5-1 to 4.5-8, 5.4-1 t0 5.4.4-5, 5.7-1 t0 5.7-14.

' See [RES, NRC], Regulatory Guide 1.145, Atmospheric Dispersion Models for
Potential Accident Consequence Assessments at Nuclear Power Plants (rev. 1 Nov. 1982)
(ADAMS Accession No. ML003740205); [RES, NRC], Regulatory Guide 1.183, Alternative
Radiological Source Terms for Evaluating [DBAs] at Nuclear Power Reactors (July 2000)
(ADAMS Accession No. ML003716792).

'* See [NRR, NRC], Standard Review Plan for the Review of Safety Analysis Reports for
Nuclear Power Plants, [Light Water Reactor (LWR)] ed., NUREG-0800, ch. 15 (revs. 0-3 July
2000-Mar. 2007), available at
http://www.nrc.gov/reading-rm/doc-collections/nuregs/staff/sr0800/ [hereinafter NUREG-0800 or
SRP].
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d. Evidentiary Presentations

4.54 The environmental impacts of potential radiological releases were evaluated for
both normal operations and postulated accident conditions. The applicant’s witnesses reviewed
the radiological impacts analysis in the ER, while the staff withesses presented the staff's
review and independent verification of the radiological impacts as documented in the FEIS.

i. Radiological Impacts from Normal Operations

4.55 SNC witness Mr. Young described the applicant’s analysis of radiological impacts
from normal operations. Pursuant to the regulations and regulatory guides, the applicant
analyzed two types of exposure scenarios. The first is the maximum dose that could be
received by an individual residing at the site boundary, the so-called maximally exposed
individual (MEI) (i.e., the hypothetical individual who, due to proximity, activities, or living habits,
could receive the maximum possible dose of radiation). See Tr. at M-1751; SNC Radiological
Impacts (Environmental) Presentation at 4. The second is the dose to the population living
within a fifty-mile radius of the facility. See Tr. at M-1752; SNC Radiological Impacts
(Environmental) Presentation at 5. The applicant used effluent release source terms specified
in the AP1000 DCD revision 15 and considered the radiation exposure pathways specified in
NRC guidance. See Tr. at M-1754; SNC Radiological Impact (Environmental) Presentation
at 6-13. Mr. Young also stated at the hearing that he believed that pending DCD revisions 16
and 17 did not have changes that would produce dose calculations different from those based
on DCD revision 15. See Tr. at M-1755, M-1760.

4.56 As outlined by Mr. Young, the sources of potential exposure are liquid effluent
releases, gaseous effluent releases, and direct radiation from the facility. See Tr. at M-1752.
For liquid effluents, the exposure pathways for the MEI include ingestion of aquatic food,

ingestion of drinking water, and direct radiation exposure from shoreline activities. See Tr.



-34 -

at M-1752 to -1753; SNC Radiological Impacts (Environmental) Presentation at 7. For the
population dose calculations, the exposure pathways are the same, except ingestion of drinking
water was not included because the most recent land-use census showed no use of the
Savannah River for drinking water within 100 miles downstream of the site. See Tr. at M-1753
to -1754; SNC Radiological Impacts (Environmental) Presentation at 8. For gaseous effluents,
the exposure pathways include immersion in the radioactive plume, direct exposure from
deposited radioactivity, inhalation, ingestion of garden fruit and vegetables, and ingestion of
beef. The dose from milk ingestion was not evaluated because the most recent land-use
census indicated that no milk cows existed within five miles of the VEGP site. If, however, milk
cows are moved within the vicinity of the site at some future date, Mr. Young indicated the
annual land use census would identify it and any necessary changes would be made to the
offsite dose calculation manual. See Tr. at M-1757 to -1758; SNC Radiological Impacts
(Environmental) Presentation at 11.

4.57 Relative to these pathways, dose calculations were performed using
NRC-sanctioned computer codes and methodologies. Liquid pathway doses were calculated
using the LADTAP-II computer program, while gaseous pathway releases were calculated with
the GASPAR-II program. See Tr. at M-1754, M-1759; SNC Radiological Impacts
(Environmental) Presentation at 9, 13. Mr. Young presented the MEI dose results from liquid
and gaseous effluents, and showed that they were all well below the 10 C.F.R. Part 50, app. |,
design objectives. See SNC Radiological Impacts (Environmental) Presentation at 15; see also
FEIS 1B, at 5-69 (tbl. 5-9). He also presented the direct radiation dose calculated for the
population within fifty miles, and showed that it was about one thousandth of the natural

background dose, i.e., the population dose was calculated to be 1.837 person-rem/year, while
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the same population would receive 2430 person-rem/year from natural background. See Tr. at
M-1761 to -1762; SNC Radiological Impacts (Environmental) Presentation at 16.

4.58 According to Mr. Young, to evaluate the potential direct radiation exposure from
the normal operation of Units 3 and 4, SNC reviewed the radiation doses measured during the
operation of Units 1 and 2. To estimate the fifty-mile radius population dose, thermal
luminescent dosimeter (TLD) measurements were used. See Tr. at M-1762. Because the
measurements would not have any contribution from direct radiation emanating from the site,
SNC collected control data reflecting the background radiation at stations more than ten miles
from the site boundary. See id.; FEIS 1B, at 5-75. SNC also collected data from indicator
stations located at the site perimeter given these measurements would include background plus
any radiation contribution from the site. See Tr. at M-1762 to -1763. Based on data taken from
1992-2001, the range of average annual doses from the control stations was
48.4 to 54.4 millirem. The corresponding range of doses from the indicator stations was
48.0 to 54.4 millirem. This data, according to Mr. Young, indicates there is no dose contribution
at the site boundary due to direct radiation from the Unit 1 and 2 operations. See Tr. at M-1763;
SNC Radiological Impacts (Environmental) Presentation at 18.

4.59 Finally, Mr. Young presented cumulative dose results that included the combined
releases from VEGP Units 1 through 4, the DOE SRS, and the planned mixed oxide (MOX)
facility at SRS. The cumulative MEI dose was calculated to be 2.9 millirem per year, while the
population dose was calculated to be thirty person-rem/year, which represents an average
exposure to each person of only a small fraction of one millirem per year. See Tr. at M-1766
to -1767; SNC Radiological Impacts (Environmental) Presentation at 19.

4.60 Staff withess Mr. Smith presented evidence he asserted showed that the staff

carefully reviewed the applicant’s dose calculations and performed independent calculations to
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verify the accuracy of the applicant’s results, which included reviewing all of the input
parameters to ensure they were reasonable. See Tr. at M-1865. Mr. Smith stated that,
although the release source terms were based on the AP1000 DCD revision 15, he had
examined the DCD revision 17 source terms and found that they did not differ significantly from
the revision 15 source terms used in the analysis. See Tr. at M-1865, -1867. According to Mr.
Smith, these independent staff calculations produced results that were virtually identical to
those presented by the applicant, with the exception of the population doses. The staff's
calculated population doses were about twenty percent higher than the applicant’s because the
staff used a population projection for the year 2013, while the applicant used the year 2000
population. See Tr. at M-1866. There were also slight differences between some of the
applicant’s and staff’s calculations for a few categories of gaseous effluents, but according to
Mr. Smith those differences were due to the staff’s use of a different source term and not
rounding off values from the AP1000 DCD. See Tr. at M-1868 to -1869.

4.61 Staff withess Mr. Smith also testified that the LADTAP-II and GASPAR-II
computer programs used to perform the dose calculations had been extensively benchmarked
and used accepted methodologies referred to in NRC Regulatory Guides. See Tr. at M-1867
to -1870. Mr. Smith concluded that, based on the staff’s review, the radiological impacts during
the construction and operation of the new units, as well as the cumulative radiological impacts
and the radiological impacts from the associated uranium fuel cycle activities, would be SMALL.
See Staff Radiological Impacts Presentation at 25.

ii. Radiological Impacts from Postulated Accidents

4.62 SNC witness Mr. Young also testified regarding the applicant’s analysis of

radiological impacts from both DBAs and postulated severe accidents. He stated that the DBA

analysis was based on the AP1000 DCD revision 15, while the source term methodology was
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from Regulatory Guide 1.183. See Tr. at M-1768. The DCD doses are applied to the Vogtle
site by scaling the atmospheric dispersion factors (i.e., Chi over Q or Chi/Q factors) used in the
DCD analysis to the Chi/Qs determined from Vogtle site data. Mr. Young testified that the Chi/Q
methodology employed was from Regulatory Guide 1.145. See Tr. at M-1760, M-1768

to -1769. The DBA dose at the exclusion area boundary (EAB) was calculated as a two-hour
dose, while the DBA dose for the low population zone (LPZ) was calculated for the entire term
of the accident, or approximately thirty days. See Tr. at M-1769. By referring to FEIS

Table 5-14, Mr. Young concluded that the doses at the EAB and within the LPZ would all be
considerably smaller than NRC review criteria, and that the environmental impact from such
doses would be SMALL. See SNC Radiological Impacts (Environmental) Presentation at 21.

4.63 Mr. Ramsdell provided evidence that the staff again performed extensive
consistency checks and confirmatory calculations on the applicant’'s DBA radiological impacts
analysis. He stated that the staff followed ESRP section 7.1 and SRP chapter 15 in conducting
the review. This included reviewing the applicant’s atmospheric dispersion factors, accident
selection, and dose calculations. See Tr. at M-1876. According to Mr. Ramsdell, the staff
verified that the DBA doses were less than ten to fifteen percent of the safety criteria set forth in
SRP section 15.0.3. See Tr. at M-1877. He further testified that the staff concluded that the
Vogtle site is suitable for the operation of two new reactors falling within the parameters of the
AP1000 DCD revision 15 design. See Tr. at M-1878.

4.64 SNC witness Mr. Young testified that the evaluation of doses from severe
accidents (those beyond DBAs that could result in substantial reactor core damage or
containment degradation) is based on a generic probabilistic risk assessment model in the
AP1000 DCD. To apply this model to the VEGP site, site specific parameters, such as

meteorology and population distributions, were used. Mr. Young testified that the applicant’s



-38 -

site-specific analysis presented in ER section 7.2 was bounded by the DCD results. See Tr.

at M-1770 to -1771. He further stated that these calculations were carried out using the
MACCS2 computer program, which is a standard analytical tool for calculating the doses from
atmospheric releases, including through direct exposure to the plume, exposure to material
deposited on ground surfaces and the skin, inhalation of material in the plume, and ingestion of
contaminated food and water. The MACCS2 code was used to analyze three areas of
consequences: human health, economic costs, and land affected by contamination. Mr. Young
also testified that the results presented in FEIS Table 5-16 confirmed that the VEGP severe
accident risks are well below the safety goal policy values. See SNC Radiological Impacts
(Environmental) Presentation at 23-24; Tr. at M-1771 to -1773; see also FEIS 1B, at 5-84

(tbl. 5-16). Finally, he stated that the human health risks for all risk categories from severe
accidents were determined to be SMALL. See Tr. at M-1772 to -1773.

4.65 Mr. Ramsdell stated that the staff again performed an independent check on the
parameters used in the applicant’s severe accident analysis calculations, as well as conducted
confirmatory independent calculations. See Tr. at M-1881 to -1882. According to Mr. Ramsdell,
accepting the MACCS2 computer code as an appropriate tool for performing severe accident
dose calculations was appropriate because the code was specifically developed for this
purpose, and was endorsed in the SRP. See Tr. at M-1879. Mr. Ramsdell also presented the
severe accident risk estimates, which were 2.8 x 10 person-sieverts per reactor year, with
fatality estimates of 1.9 x 107"° person-sieverts per reactor year, economic costs of $48.00 per
reactor year, and 3.6 x 10 hectares of farm land requiring decontamination per reactor year.
He concluded that the risk (including the cumulative risk) was well below the Commission’s
Safety Goal Policy Statement, see 51 Fed. Reg. at 30,028, and less than ten percent of the

severe accident risk associated with an existing unit. See Staff Radiological Impacts
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Presentation at 36-37. Overall, the staff concluded that the environmental impact of
probability-weighted consequences of a severe accident for an AP1000 unit at the VEGP site
would be SMALL. See id. at 39.

e. Presentations on Safety Impacts

4.66 On the safety side, SNC witness Dr. Findikakis provided extensive information
regarding the relevant site hydrology, including a characterization of the three aquifers that
underlie the site, the location of liquid effluent release points, the transport pathways, and the
characteristics that affect radionuclide transport, including how these characteristics were based
on site specific data. See Tr. at M-1777.

4.67 According to Dr. Findikakis, the Savannah River lies north and east of the VEGP
site, with local streams flowing into the river. To the north of the site sits Mallard Pond, which
flows into an unnamed creek that flows into the Savannah River. Three aquifers -- the Water
Table aquifer, Tertiary aquifer, and Cretaceous aquifer -- underlie the site, with the Tertiary and
Cretaceous aquifers hydraulically isolated from the Water Table aquifer by the Blue Bluff marl,
which separates the Water Table and Tertiary aquifers. See Tr. at M-1778; SNC Radiological
Impacts (Safety) and Groundwater Impacts Presentation at 6-7.

4.68 Dr. Findikakis provided evidence that the aquifers had been characterized
through onsite measurements. See Tr. at M-1778 to -1780. He presented a site hydrology
model developed by the applicant and calibrated against site-specific groundwater levels
measured in monitoring wells. See Tr. at M-1780 to -1786. The hydraulic parameters used in
the model, such as the hydraulic conductivity, were also based on extensive site-specific
measurements. See Tr. at M-1784 to -1785. The model was developed using MODFLOW,
which Dr. Findikakis declared is the standard model in the industry. See Tr. at M-1787 to -1788.

According to Dr. Findikakis, the groundwater model included modifications to account for the
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relevant changes that would be introduced by the construction of the new units, particularly
changes to the recharge distribution due to changes in grading and surface cover. See Tr. at
M-1799; SNC Radiological Impacts (Safety) and Groundwater Impacts Presentation at 18-20.

4.69 Dr. Findikakis testified that the hydrology model predicted that liquid effluent
releases from proposed Units 3 and 4 would move to the north, where they would enter the
surface water system at Mallard Pond, which is within the site boundary. They would be diluted
during transport to the pond, while in the pond, and while in a stream that runs from the pond to
the Savannah River. See Tr. at M-1801 to -1802; SNC Radiological Impacts (Safety) and
Groundwater Impacts Presentation at 21. He also presented results for a postulated accident
chosen to release the highest concentrations of radionuclides. This accident scenario involved
the instantaneous release of eighty percent of the liquid effluent from a 22,400 gallon holdup
tank in the basement of the auxiliary building. See Tr. at M-1801, M-1804; SNC Radiological
Impacts (Safety) Presentation at 21. Dr. Findikakis likewise presented evidence that a number
of very conservative assumptions had been used in the analysis. For example, SNC assumed
that the released effluents were instantaneously transported into the water table, taking no
credit for the building’s drain system, the six-foot concrete base-mat and membrane under the
floor, or the passage through the approximately twenty-five feet of unsaturated zone from the
bottom of the building to the groundwater. See Tr. at M-1802. Dr. Findikakis testified that,
using the compliance point for the analysis as the location in the stream where it passes outside
the site boundary, despite the conservatism in the analysis all of the radionuclide concentrations
at the compliance point were calculated to be much smaller than the effluent concentration
limits (ECLs) prescribed in 10 C.F.R. Part 20. See Tr. at M-1804 to -1805.

4.70 Dr. Findikakis described an additional transport path where the same effluent

release was assumed instantaneously to pass into the Tertiary aquifer. See Tr. at M-1813.
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This analysis took no credit for the sixty feet of practically impermeable Blue Bluff marl over the
Tertiary aquifer. With the compliance point for this analysis being the nearest discharge point
from the aquifer into the Savannah River, he testified that this very conservative analysis again
predicted that the radionuclide concentrations would be much smaller than the ECLs. See Tr.
at M-1814.

4.71 Relative to the staff’s review efforts, Dr. Kincaid provided evidence that the staff
performed an extensive evaluation of the applicant’s radiological impacts analyses. This
included site audits, issuing a number of requests for additional information (RAIs), reviewing
the site-specific model parameters, proposing alternative conceptual groundwater models, and
performing several independent calculations and sensitivity analyses based on
post-construction groundwater recharge distributions. See Staff Radiological Impacts
Presentation at 4; Tr. at M-1821 to -1858. The staff evaluation also included checking that the
most current light detection and ranging (LiIDAR) and digital elevation model (DEM) data were
used, as well as checking the hydraulic conductivities and recharge rates used in SNC’s
models. See Tr. at M-1824 to -1828; Staff Radiological Impacts Presentation at 5-6. Dr.
Kincaid also provided evidence that the staff’s evaluation incorporated adequate conservatism,
including examining multiple pathways, neglecting dispersion in the groundwater, applying the
lowest measured distribution coefficients, and using low-discharge-year catchment flows. See
Tr. at M-1851. Specifically, he noted that the staff identified a second drainage pathway toward
Daniels Branch, rather than Mallard Pond, that it determined would be plausible but unlikely.
See Tr. at M-1842 to -1843. The staff confirmed the applicant’s conclusion that the standard of
10 C.F.R. Part 20, app. B, tbl. 2, can be met for both the Mallard Pond catchment and the
Daniels Branch catchment. See Tr. at M-1851; Staff Radiological Impacts Presentation

at 20-21.



-42 -

f. Board Findings Related to Radiological Impacts

4.72 The Board finds that the site hydrology has been well characterized, and that the
parameters used to evaluate the transport of liquid effluents were based on an extensive set of
onsite measurements. We also find that the analytical methodologies and computer programs
used in the radiological evaluation are those specified and/or endorsed in NRC regulations and
associated guidance (e.g., the LADTAP-II, GASPAR-II, and MACCS2 computer programs).
The Board also finds that the staff was thorough in its review and evaluation of the applicant’s
analyses in this area. The staff not only reviewed the analytical tools and input parameters, but
performed many independent calculations to verify the applicant’s results. The staff ensured
that key hydrological parameters were based on adequate site-specific measurements, and that
the models and parameters incorporated an adequate level of conservatism. The Board finds
that the applicant’s analyses showing that the doses from radiological releases (both for routine
operations and postulated accidents) are well below regulatory standards, and have been
adequately reviewed and confirmed by the staff. The Board thus finds that the applicant’s and
staff's conclusions that the radiological impacts will be SMALL and will not pose an undue risk
to public health and safety are well supported by the record of this proceeding.

3. Groundwater Impacts on Safety-Related Structures

a. Introduction

4.73 Another safety issue related to site hydrology is the impact that groundwater
could have on subsurface portions of safety-related structures, systems, and components
(SSCs). The main issue is whether or not the groundwater could reach the foundation level of
safety-related SSCs and so negatively impact them.

4.74 SNC addressed the relationship of groundwater to the design basis for the

AP1000 design in SSAR section 2.4.12. See Exh. SNC000075, at 2.4.12-1 to -98 ([SNC],
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Vogtle [ESP] Application, pt. 2, [SSAR] (rev. 5 Dec. 2008)). In reviewing SNC’s SSAR, the staff
had questions regarding the applicant’s original hydrological model, leading to open item 2.4-2
in the draft safety evaluation report (DSER). See Tr. at M-1893. Open item 2.4-2 requested
that SNC provide “an improved and complete description of the current and future local
hydrological conditions, including alternate site models, [and a demonstration that] the design
basis related to groundwater induced loadings on sub-surface portions of the safety related
SSCs would not be exceeded.” Id. In response to this open item, SNC provided a groundwater
model of the Water Table aquifer (discussed above in the Radiological Impacts section, see
supra section IV.A.2), which was independently evaluated by the staff. See id.; FSER at 2-157.
After an exchange of RAIls between SNC and the staff and the amendment of the application,
the staff determined that SNC’s “site characteristic value for the maximum ground-water
elevation at the VEGP site [is] acceptable. This elevation will be far enough below the site
grade so as to not represent a safety concern for the plant fitting within the bounding
parameters proposed in the application.” FSER at 2-157. Thus, the staff closed open

item 2.4-2. Seeid.

4.75 Atfter the staff issued the ASER for review by the Advisory Committee on Reactor
Safeguards (ACRS), the Board asked SNC and the staff to address this topic area at the
mandatory hearing, including post-construction site hydrology, the relationship between
evaluation parameters and onsite measurements, and how the staff assured itself that the
analysis in the SER was conservative. See Licensing Board Safety Questions at 3.

b. Witnesses and Evidence Presented

4.76 To address the issue of groundwater impacts on safety-related structures, lead

party SNC presented one witness while the staff put forth three witnesses. At the evidentiary

hearing, these witnesses provided oral testimony in conjunction with prefiled slide presentations
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that were admitted as exhibits. See Tr. at M-1886 to -1906; SNC Radiological Impacts (Safety)
and Groundwater Impacts Presentation; NRC000061 (NRC Staff Presentation Topic #3,
Groundwater Impacts on Safety-Related Structures) [hereinafter Staff Groundwater Impacts
Presentation].
i. SNC Witness
4.77 Dr. Angelos Findikakis, whose background and expert qualifications are
discussed at section IV.A.2.b.i supra, appeared on behalf of SNC. See Tr. at M-1886, M-1888
to -1891, M-1905 to -1906.
i Staff Witnesses
4.78 Dr. Hosung Ahn, Mr. Christian Araguas, and Dr. Charles Kincaid appeared on
behalf of the staff. See Tr. at M-1892 to -1906. Dr. Ahn’s and Mr. Araguas’ backgrounds and
expert qualifications are discussed at section IV.A.2.b.ii supra. Dr. Kincaid’s background and
expert qualifications are discussed at section IV.A.1.b supra.
4.79 Based on the foregoing, the Board finds each of these witnesses qualified to
testify as an expert regarding the groundwater impacts on safety-related structures associated
with proposed Vogtle Units 3 and 4.

C. Regulations and Guidance Related to Groundwater Impacts on
Safety-Related Structures

4.80 Among other things, pursuant to section 52.17(a)(1) the SSAR submitted with an
ESP application must contain “[t]he seismic, meteorological, hydrologic, and geologic
characteristics of the proposed site” and “[a] description and safety assessment of the site on
which a facility is to be located.” 10 C.F.R. § 52.17(a)(1)(vi), (ix). In addition, section 100.20
states that the Commission, “in determining the acceptability of a site for a stationary power
reactor,” will consider the “[p]hysical characteristics of the site, including seismology, geology,

meteorology, and hydrology.” 10 C.F.R. § 100.20(c).
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4.81 Section 2.4.1 of RS-002 guides the staff's review of an ESP applicant’s
hydrologic description of a proposed site. See RS-002, at 2.4.1-1. RS-002 states that the
application should provide sufficient detail of the surface and subsurface characteristics of the
site and region “to assess acceptability of the site and the potential for those characteristics to
influence the design of structures, systems, or components of a nuclear power plant or plants . .
. that might be constructed on the proposed site.” RS-002, at 2.4.1-2. This information, if
provided in sufficient detail, will be used to support a finding regarding whether the requirements
in Parts 52 and 100 have been met, and whether there is “reasonable assurance that the
hydrologic characteristics of the site and potential hydrologic phenomena would pose no undue
risk to the type of facility . . . proposed for the site.” 1d. Regulatory guidance is also provided in
SRP section 2.4.1, see SRP at 2.4.1-1 to -15, and section 2.4.13 of Regulatory Guide 1.70, see,
e.g., [OSD, NRC], Regulatory Guide 1.70, Standard Format and Content of Safety Analysis
Reports for Nuclear Power Plants, LWR ed., at 2-24 (rev. 3 Nov. 1978) (pt. |, ADAMS Accession
No. ML011340072).

d. Evidentiary Presentation

4.82 In his testimony on behalf of SNC, Dr. Findikakis stated that the preconstruction
groundwater model used in this evaluation was the same model discussed in the topic area of
Radiological Impacts. See supra section IV.A.2. He reiterated that the model was based on,
and calibrated against, site specific parameters and measurements. See Tr. at 1889. The
model was then modified to account for post-construction changes. The key changes in this
regard were in the area of groundwater recharge, and accounted for such impacts as site
grading, building placement, and the placement of paved or graveled areas. The model also
took into account the extensive placement of backfill material under the power block area. See

SNC Radiological Impacts (Safety) and Groundwater Impacts Presentation at 33; cf. also Tr.
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at M-1888 to -1889. This model was then used to predict groundwater conditions following the
construction of Units 3 and 4. See SNC Radiological Impacts (Safety) and Groundwater
Impacts Presentation at 33. Dr. Findikakis testified that the parameters used in the
post-construction model were conservative, and were based on onsite measurements. See Tr.
at M-1889. According to Dr. Findikakis, the model was also evaluated using a sensitivity
analysis, which determined that the level of groundwater was not very sensitive to changes in
the combinations of parameters used, exhibiting differences “well within the order of about two
to five feet at most.” Tr. at M-1890.

4.83 Dr. Findikakis testified that the model was used to predict the surface elevation
contours of the water table as well. The model predicted groundwater levels between 150 and
160 feet above mean sea level (MSL) in the area of Units 3 and 4. See Tr. at M-1890.
According to Dr. Findikakis, the grade level is about 220 feet MSL in this area, and the base of
the lowest safety-related structure is at 180.5 feet MSL. See Tr. at M-1890; SNC Radiological
Impacts (Safety) and Groundwater Impacts Presentation at 39; FSER at 2-156. Although the
AP1000 DCD requires that the maximum groundwater level be at least two feet below the final
site grade, see SNC Radiological Impacts (Safety) and Groundwater Impacts Presentation at
38; FSER at 2-156, the groundwater in this instance is about sixty feet below the surface, about
fifty-eight feet below the DCD requirement, and about twenty feet below the base of any of the
structures. Based on these circumstances, Dr. Findikakis concluded there would be no issue of
hydrostatic loading on safety-related structures. See Tr. at M-1891; SNC Radiological Impacts
(Safety) and Groundwater Impacts Presentation at 38-39. Dr. Findikakis also pointed out that
the future groundwater level predictions were similar to current groundwater levels, which
indicated that groundwater levels would not be significantly altered by site construction. See Tr.

at M-1891.
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4.84 Dr. Kincaid discussed the staff’s review of this topic area, with a focus on how the
staff assured that the groundwater evaluations in the SER were conservative. See Tr.
at M-1892. He presented the staff's extensive review of the site hydrology model, including the
staff's development of alternate conceptual models of the site, calibration of the model against
hydraulic heads measured in observation wells at the site, and comparison with USGS data. He
concluded that the preconstruction and post-construction results independently calculated by
the staff were “very comparable” to those calculated by the applicant. Tr. at M-1900; see Tr. at
M-1893, M-1898; FSER at 2-154; Staff Groundwater Impacts Presentation at 11. He thus
agreed with SNC that the proposed model is the best model. See Tr. at M-1897.

4.85 Dr. Kincaid also presented evidence that the staff’'s and the applicant’s results
were conservative. See Staff Groundwater Impacts Presentation at 16. He testified that the
preconstruction model yielded conservative, or high, estimates of the water table as compared
to measurements from observation wells, and that the post-construction model was likely to do
the same. See Tr. at M-1901; see also Tr. at M-1897 to -1898; Staff Groundwater Impacts
Presentation at 12. The high estimates were likely due to the hydraulic conductivity value used,
or the higher rates of recharge to groundwater from precipitation applied. See Tr. at M-1897.
Dr. Kincaid identified as a conservatism in the post-construction model the fact that it
incorporates no regions of zero recharge to groundwater from precipitation (i.e., all areas were
assumed to have recharge from precipitation), which ignores the presence of structures, parking
lots, and other paved areas for which there typically would be no recharge. See Tr. at M-1900,
M-1902; Staff Groundwater Impacts Presentation at 11. As another example of conservatism,
Dr. Kincaid indicated that, based on the literature reviewed, the staff determined that the
“plausible cases” for recharge rates in the cooling tower and power block areas were

one-quarter of average annual precipitation and one-eighth of average annual precipitation,
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respectively. Using these values, the staff calculated groundwater elevations of 166.5 feet MSL
in the cooling tower area and 162.4 feet MSL in the power block area, which were comparable
to the applicant’s respective calculated values of 166.1 feet MSL and 162.6 feet MSL. The staff
therefore determined that the post-construction water table would be predicted to be below

165 feet MSL. See Tr. at M-1898 to -1902; Staff Groundwater Impacts Presentation

at 13, 15-16.

4.86 Dr. Kincaid concluded that the applicant’s site characterization value of the
highest groundwater level, 165 feet MSL, is supported by current observations and
post-construction simulations. See Tr. at M-1903 to -1905. Given that the lowest elevation for a
safety-related structure is 180.5 feet MSL, Dr. Kincaid concluded that the maximum
groundwater level would present no undue threat to safety-related structures. See Tr.
at M-1903. Further, in response to a question from the Board regarding the staff’s level of
confidence in its analysis, Dr. Kincaid declared that even when adding the range of observed
fluctuation in the Water Table aquifer (4 feet MSL) to either the highest preconstruction water
table elevation measured in the proposed power block (157.24 feet MSL) or the preconstruction
elevations predicted by the applicant or the staff (approximately 161 feet MSL, after accounting
for 1 to 1.5 feet of conservatism), the resulting groundwater level would still not exceed 165 feet
MSL. See Tr. at M-1903 to -1905; see also Staff Groundwater Impacts Presentation at 17.

e. Board Findings Related to Groundwater Impacts on Safety-Related
Structures

4.87 The Board finds that the site groundwater model developed for this evaluation
was adequately detailed, and well calibrated against site-specific data. We also find that the
staff was thorough in its independent evaluation of the model and its application in predicting
postconstruction groundwater levels. This included the staff’'s examination of alternative

models, the exploration of a range of hydraulic conductivities and recharge rates, and the



-49-

independent review comparisons to onsite data. The Board finds that the prediction of a
maximum groundwater level of 165 feet MSL is well supported by measurements and
calculations and concurs with SNC’s and the staff’s conclusion that groundwater at the site
presents no undue threat to the safety-related structures.

4. Environmental Impacts of Alternatives

a. Introduction

4.88 The FEIS discussion of alternatives is found in chapter 9, Environmental Impacts
of Alternatives, and chapter 10, Comparison of the Impacts of the Proposed Action and the
Alternative Sites. See FEIS 1B, at 9-1 to -103, 10-1 to -9. Chapter 9 discusses the no action
alternative (section 9.1), energy alternatives (section 9.2), system design alternatives
(section 9.3), and alternative sites (sections 9.4 to .7). See FEIS 1B, at 9-1. Chapter 10
compares the proposed and alternative sites and concludes that, although there would be some
differences in environmental impacts at the different sites, none of the alternative sites is
environmentally preferable and therefore none is obviously superior to the VEGP site. See
FEIS 1B, at 10-7. Chapter 10 also discusses the no-action alternative. See id. at 10-7 to -8.

4.89 After reviewing the FEIS, the Board sought further information regarding the
staff’'s review of the key environmental impacts of alternatives to the proposed nuclear power
units. The information was to focus on alternative energy sources and sites and was not to
include discussion of the dry cooling alternative, which was a subject of the contested hearing.
See Licensing Board Environmental Questions at 3; see also LBP-09-7, 69 NRC at _ - (slip
op. at 90-113). The Board sought to verify that the alternatives analysis included in the FEIS
adequately evaluated potential environmental impacts from the construction and operation of

the proposed plants as compared with the environmental impacts of alternatives.
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b. Witnesses and Evidence Presented

490 To address the Board’s review of the alternatives assessment, SNC, which was
the lead party relative to this issue, put forth one witness and the staff proffered four witnesses
to make oral presentations at the hearing, in conjunction with their prefiled slide presentations
that were admitted as exhibits, and/or to provide responses to Board questions. See Tr.
at M-1927 to -2020; Exh. SNC000076 ([SNC] Vogtle ESP Mandatory Hearing Presentation #4,
Environmental Topic #3: Alternative Site Selection Process) [hereinafter SNC Alternatives
Presentation]; Exh. NRC000062 (NRC Staff Presentation Topic #4: Environmental Impact of
Alternatives) [hereinafter Staff Alternatives Presentation].

i. SNC Witness

4.91 SNC presented one witness, Thomas C. Moorer, on the topic of alternatives
analyses. Mr. Moorer is the Project Manager-Environmental for SNC. See SNC000014, at
unnumbered p. 2 (Thomas C. Moorer [CV])."® He has a B.S. in Environmental Science from
Auburn University and a B.S. in Civil/Environmental Engineering from the University of Alabama
and over thirty years of experience in electric utility environmental management, including over
eighteen years in the nuclear area and fifteen years in NEPA matters. See id.

i Staff Witnesses

4.92 For the staff, Paul L. Hendrickson and Lance W. Vail gave oral presentations at
the evidentiary hearing. The staff’s panel on alternatives analyses also included Dr. Christopher
B. Cook and Mark D. Notich. Mr. Hendrickson is a staff scientist in the Radiological Science
and Engineering Group, Energy and Environment Directorate, at PNNL. See Exh. NRC000078,
at 1 (CV for Paul L. Hendrickson). He has a B.S. in Chemical Engineering from the University of

Washington, a Juris Doctor degree (J.D.) from the University of Washington Law School, and an

'® Mr. Moorer was also a witness for the contested portion of this proceeding. See, e.q.,
Tr. at 610, 612, 966, 1291. As a result, his CV also was filed as a contested hearing exhibit.
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M.S. in Industrial Management from Purdue University. Id. He has been with PNNL for thirty-
six years and has done EIS support work for NRC for the last eleven years. See Tr. at M-1972.
The qualifications of Dr. Cook, Mr. Notich, and Mr. Vail were previously discussed in connection
with the staff’'s water impacts presentation. See supra section IV.A.1.b.

4.93 Based on the respective qualifications and experience of the proffered witnesses,
the Board finds that each of these individuals is qualified to testify as an expert regarding the
alternatives analyses relative to the Vogtle ESP application.

C. Regulations and Guidance Relating to Alternatives Analysis

4,94 NEPA section 102(2)(C)(iii) requires that an EIS address alternatives to the
proposed action. See 42 U.S.C. § 4332(2)(C)(iii). NRC’s regulations implementing this NEPA
provision require an applicant for an ESP to file an ER, see 10 C.F.R. § 51.50(b), addressing
the following factors:

) impact of proposed action on the environment;
) unavoidable adverse environmental impacts;
) alternatives to the proposed action;
) the relationship between local short-term uses of man’s
environment and the maintenance and enhancement of long-term

productivity; and
(5) irreversible and irretrievable commitments of resources.

(1
(2
(3
(4

10 C.F.R. § 51.45(b)(1)-(5). If the proposed siting of a plant slated for an ESP involves
unresolved conflicts concerning alternative uses of available resources, then this discussion
must be sufficiently complete to allow the staff to develop and to explore appropriate
alternatives to the ESP pursuant to NEPA section 102(2)(E). See id. § 51.45(b)(3). The ER
must also include “an evaluation of alternative sites to determine whether there is any obviously
superior alternative to the site proposed.” 1d. § 51.50(b)(1).

4.95 Additionally, 10 C.F.R. § 51.45(b)(3) and 10 C.F.R. Part 51, app. A(5), call for a

presentation of alternatives in an applicant’s ER and in an NRC EIS, respectively, in
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comparative form. All reasonable alternatives are to be identified. See Long Island Lighting Co.

(Shoreham Nuclear Power Station, Unit 1), CLI-91-2, 33 NRC 61, 71 (1999). The staff must
prepare an EIS during review of an ESP application, see 10 C.F.R. § 52.18, and this EIS “must
include an evaluation of alternative sites to determine whether there is any obviously superior
alternative to the site proposed.” Id. § 51.75(b). The EIS must be prepared in accordance with
10 C.F.R. § 51.71, which, inter alia, considers and weighs the environmental impacts of
alternatives to the proposed action and alternatives available for reducing or avoiding adverse
environmental effects. See id. § 51.71(d). In addition, with regard to alternative sites, the
Commission has recently emphasized that the staff must evaluate "'both the process (i.e.,
methodology) used by the applicant and the reasonableness of the product (e.g., potential sites)

identified by that process.™ North Anna ESP, CLI-07-27, 66 NRC at 223-24 (quoting ESRP

at 9.3-8); see also id. at 228-32 (finding FEIS discussion of alternative sites insufficient but
independently reviewing record on greenfield, competitors' brownfield, noncompetitors'
brownfield, and applicant's other nuclear sites to conclude that the staff's underlying alternative
site review was adequate).

4,96 ESRP chapter 9 provides guidance to the staff in its alternatives analysis. See
Staff Alternatives Presentation at 3; see also ESRP at 9.1-1 to 9.4.3-14. Pursuant to ESRP
section 9.3, the staff’s evaluation of alternative sites proceeds in two steps. First, the staff,
using “reconnaissance-level information” on a “full suite of environmental issues,” determines
whether any alternative sites identified by the applicant are environmentally preferable to the
proposed site. Thereafter, if the staff identifies environmentally preferable sites, the staff
examines economic, technological, and institutional factors to determine whether any of those

sites are obviously superior to the proposed site. See FEIS 1B, at 9-1; ESRP at 9.3-5.

Additional guidance is provided in chapters 9 and 10 of Regulatory Guide 4.2, see
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Exh. NRC000007, at 9-1 to 10-4 (JOSD, NRC], Regulatory Guide 4.2, Preparation of
Environmental Reports for Nuclear Power Stations, NUREG-0099 (rev. 2 July 1976)), and in
Regulatory Guide 4.7, see Exh. NRC000008 (Office of Nuclear Regulatory Research (RES),
[NRC], Regulatory Guide 4.7, General Site Suitability Criteria for Nuclear Power Stations (rev. 2
Apr. 1998)); see also FEIS 1B, at 9-1.
d. Evidentiary Presentation
i. No-Action Alternative

4.97 With respect to the analysis of the no-action alternative, which assumes that the
ESP is denied, resulting in a COL not being issued, SNC witness Mr. Moorer indicated that the
initial impact would be a loss of generation margin. Given the need for baseload generation in
the near future, however, environmental impacts would not be avoided entirely in that they
would occur for an alternate generation source, possibly at an alternate site. See Tr. at M-1935
to -1936; SNC Alternatives Presentation at 5. In response to a Board inquiry about the impact
of electricity consumption-moderating demand side management (DSM) on the shifted
environmental impact for the no-action alternative, Mr. Moorer indicated that “there’s just not
enough demand side possibility to fill the need for 2400 megawatts of baseload.” Tr. at M-1936.

4.98 The staff presentation regarding the no-action alternative basically mirrored the
applicant’s discussion indicating that a failure to obtain an ESP and LWA for the Vogtle site
would eliminate impacts at that site, but might result in impacts occurring at an alternate site.
See Tr. at M-1974. Staff witness Mr. Hendrickson also pointed out that site-related non-LWA
construction work would be an avoided impact, but such work could proceed without NRC

approval in any event. See id.
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ii. Energy Alternatives Analysis

4,99 Staff withess Mr. Hendrickson stated that ESP applicants are not required to
include an analysis of energy alternatives in their ER, having been notified of this in a June
2003 letter. Nonetheless, since SNC chose to include an energy alternatives discussion in its
ER, the staff’'s EIS also considered energy alternatives. See Tr. at M-1974 to -1975; Staff
Alternatives Presentation at 5.

4.100 SNC witness Mr. Moorer indicated “that this alternative[]s analysis is predicated
on an understanding that we’re comparing alternatives to 2234 megawatts of baseload
generation.” Tr. at M-1936; see also Exh. SNC00001P, at 9.2-5 ([SNC], [ER] for [SNC]'s Vogtle
[ESP] Application, ch. 9 (rev. 2 Apr. 2007)) [hereinafter ER 1P]. He also indicated there are two
types of energy alternatives: those requiring new generating capacity and those that do not.
See Tr. at M-1936; SNC Alternatives Presentation at 6.

(1) Energy Alternatives Not Requiring New Generation

4.101 Relative to the category of energy alternatives that do not require new
generation, the options that SNC included were DSM, purchased power agreements, license
renewal and power uprates of existing nuclear units, and a combination of these options. See
Tr. at M-1937; SNC Alternatives Presentation at 7. SNC witness Mr. Moorer indicated that
“these alternatives, while they're important, they do not rise to the level of replacing the
baseload.” Tr. at M-1937 to -1938. He testified that all three SNC nuclear plants have already
been uprated and two out of three have had their licenses renewed, with the existing units at the
Vogtle plant currently in the license renewal process. See id. Mr. Moorer concluded that the
non-generation options, both individually and in combination, are insufficient to meet forecast

baseload demand growth. See Tr. at M-1939.
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4.102 Similarly, staff withess Mr. Hendrickson stated that “[iJn the EIS, the Staff
considered energy alternatives that would require new generation, and alternatives that would
not require new generation. And the EIS also uses the same target value of 2234 megawatt
electric baseload power that Southern used in their ER.” Tr. at M-1975. The staff
independently examined essentially the same options as the applicant, as well as re-activation
of retired power plants. See Tr. at M-1975 to -1977. Mr. Hendrickson indicated that “the Staff’'s
general conclusion in this area of alternatives not requiring new generation was that the options
not requiring new generation are not reasonable alternatives to a new baseload nuclear power
plant.” Tr. at M-1977. In response to Board questions about the basis for the megawatt target
value, Mr. Hendrickson and Mr. Moorer indicated that the Georgia Public Service Commission
(PSC), after reviewing the Georgia Power Company Integrated Resource Plan, approved 2234
megawatts electric (MWe) of nuclear powered baseload generation. See Tr. at M-1977
to -1978.

(2) Energy Alternatives Requiring New Generation

4.103 With respect to energy alternatives involving increased generating capacity, Mr.
Moorer identified a list of ten alternative energy sources and an option associated with
combining energy generation alternatives to achieve the MWe target. See Tr. at M-1938; SNC
Alternatives Presentation at 8. The combined option selected was four 530-MWe combined
cycle gas plants and 120 MWe of wind power. Mr. Moorer explained that the combined cycle
plants could load-follow to accommodate the intermittent nature of the wind power. He then
stated that the environmental impacts of a combination of gas-fired combined cycle generation
and wind-powered generation did not compare favorably to two nuclear units, nor did a coal/gas
alternative. See Tr. at M-1939 to -1941, M-1945; SNC Alternatives Presentation at 10. Mr.

Moorer indicated that “when you look at the air impacts, and land use impacts, and the
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combination of all the impacts compared to nuclear, nuclear, very clearly, is a better choice from
an environmental impact standpoint.” Tr. at M-1940 to -1941. Replying to a Board question,
Mr. Moorer indicated that building one nuclear plant in combination with combined cycle and
wind would not alter this conclusion. See Tr. at M-1941 to -1942.

4.104 The Board also asked about the need to perform a new alternatives analysis if
only one of the two proposed nuclear units were built, i.e., for 1117 MWe instead of 2234 MWe
of new generating capacity. See Tr. at M-1942 to -1943. Mr. Moorer responded that the
outcome would probably be the same, “[b]ut | will say that if we were to downsize from two units
to one unit, we would certainly treat that as new information, and would go through the process
of vetting that in the COL.” Tr. at M-1943. In response to another Board question regarding the
effects of the current economic recession on the need for power in the future and the impact on
this project, Mr. Moorer indicated that the likely effect would be to push out the schedule for
construction, not eliminate the need altogether. See Tr. at M-1943 to -1944. Further, in
answering a Board question regarding whether consideration was given to carbon
dioxide-associated impacts in performing any of these alternatives comparisons, Mr. Moorer
indicated that this was not analyzed because, as an unknown that was hard to quantify, it was
not considered to be appropriate at this time and, in any event, would clearly favor the nuclear
option if it were considered. See Tr. at M-1945 to -1946.

4.105 Mr. Hendrickson presented the staff's analysis of alternative generation sources.
According to Mr. Hendrickson, the staff independently examined the same alternatives as SNC,
as well as wood and biomass. See Tr. at M-1980; Staff Alternatives Presentation at 8. The staff
considered coal generation and natural gas combined cycle generation as the principal
alternatives, the impacts of which they found to be greater than the nuclear plant impacts. The

other alternatives of oil, wind, solar, geothermal, and fuel cells were also evaluated and were
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found not to be reasonable alternatives for a variety of reasons such as capacity, resource
limitations, and excessive cost. See Tr. at M-1980 to -1985; Staff Alternatives Presentation
at 10-13. Mr. Hendrickson indicated that the staff also looked at what it determined to be a
representative combination of alternative energy sources for the southeastern United States,
which “would be a combination of natural gas combined cycle, wind energy, biomass, and
municipal solid waste, hydro power, and conservation.” Tr. at M-1986; see also Staff
Alternatives Presentation at 14. The staff evaluated the environmental impacts of the
combination option against the nuclear, coal, and natural gas options and found the nuclear
option to have a smaller environmental impact. See Tr. at M-1989 to -1990; Staff Alternatives
Presentation at 16-17. Finally, in response to Board questions, Mr. Hendrickson indicated that
the environmental impact comparisons would likely have to be re-done if the baseload plant size
were associated with construction of one nuclear plant instead of two. See Tr. at M-1994.

iii. Analysis of Alternative Sites

4.106 With respect to the analysis of alternative sites, SNC witness Mr. Moorer
indicated that the process followed by SNC was driven by guidance in section 9.2 of Regulatory
Guide 4.2 and ESRP section 9.3, as well as Regulatory Guide 4.7, which is a siting guide. See
Tr. at M-1948; SNC Alternatives Presentation at 11. The purpose of the process that SNC used
to identify and analyze alternative sites is to demonstrate that there is no obviously superior
alternative site to the proposed site. See Tr. at M-1932 to -1933; ER 1P, at 9.3-1.

4.107 Mr. Moorer indicated that a key element of SNC’s alternative site analysis was
defining its “relevant service area” and “region of interest.” Tr. at M-1934; SNC Alternatives
Presentation at 4. For current alternatives analyses, both must be considered. Mr. Moorer
defined the relevant service area (RSA) as the area in which electricity from the new Vogtle

units would be sold. See Tr. at M-1934. Although Mr. Moorer indicated that previously the RSA
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might have been the focus of the VEGP alternative sites analysis, under current practice that
focus has been expanded to include the SNC region of interest (ROI), which is a four-state area
that comprises SNC’s power generating territory, i.e., Georgia, Alabama, Mississippi, and part of
the Florida panhandle. See Tr. at M-1934 to -1935.

4.108 Mr. Moorer then described at length the site selection process used by SNC.
SNC first identified all potential sites within its ROI that had existing SNC electrical generation
units of 1000 megawatts or greater with adequate land and cooling water availability, as well as
large greenfield sites currently owned by SNC. This led to the identification of twelve generating
plants and two greenfield sites. These fourteen potential alternative sites eventually were
narrowed down to three candidate sites (in addition to the VEGP site), with the greatest
potential — two existing nuclear sites and one greenfield site. Those three candidate sites and
the VEGP site were then evaluated for environmental impacts, consistent with Regulatory
Guide 4.2, through “reconnaissance-type investigations.” The result of the selection process
was that none of these alternative sites was found to be obviously superior to the VEGP site.
See Tr. at M-1947 to -1959; SNC Alternatives Presentation at 11-23.

4.109 Mr. Hendrickson indicated that the definition of the ROI used by the staff, which
is found on page 9-1 of Regulatory Guide 4.2, is a broad definition, and that the ROI chosen by
SNC is consistent with the staff’'s definition. See Tr. at M-1994 to -1995, M-2004. When asked
by the Board to elaborate on the extent of the staff review of the alternative site selection
process, Mr. Hendrickson responded that, based on the guidance in ESRP section 9.3, the staff
looks “to see that the applicant has a reasonable process to go from region of interest, to
candidate area, to potential sites, to candidate sites, to the proposed site. We want to see that
that process is a reasonable one that can be justified and backed up.” Tr. at M-2000. When

questioned further about the extent of the staff’s review, Mr. Hendrickson explained that “[i]f the
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Staff is satisfied that the process appears to be okay, then the Staff's focus of providing
examination of the sites is limited to the four candidate sites.” Tr. at M-2002. He further
indicated that “[t]he Staff did their own review of the four candidate sites, and the Staff’s review
was an independent review.” Tr. at M-2003. The staff concluded that “Southern’s site selection
process was reasonable, and resulted in candidate sites that are among the best that could be
reasonably found in the region of interest.” Tr. at M-2004.
4.110 Mr. Hendrickson then provided the Board with details of the staff’'s comparative
review of the four candidate sites with respect to construction and operational impacts. See Tr.
at M-2004 to -2006; Staff Alternatives Presentation at 22-27. As a result of the review,
the Staff's conclusion regarding site selection[] is that while there
are some differences between the Staff’s characterization of
environmental impacts at the proposed site, and at the alternative
ESP sites, none of the differences is sufficient for the Staff to
conclude that any of the alternative sites would be environmentally
preferable to the proposed Vogtle ESP site. And given that none
would be environmentally preferable, it would follow that none
would be obviously superior to the proposed Vogtle ESP site.

Tr. at M-2006; see also Staff Alternatives Presentation at 28.

iv. Alternative Cooling Systems Analysis

4.111 With respect to alternative cooling systems, Mr. Moorer indicated that SNC
“looked at all of the available cooling technologies that we were aware of, and that included
once-through cooling, mechanical draft wet towers, natural draft wet towers, dry towers, wet/dry
hybrid towers, cooling ponds, and spray canals.” Tr. at M-1962; see also SNC Alternatives
Presentation at 24. With the exception of the dry cooling system that was the subject of the
contested hearing in this proceeding, see LBP-09-07, 69 NRC at _ -__ (slip op. at 90-113), Mr.
Moorer provided a brief overview of the evaluation that was done for each of the alternative

cooling systems, that resulted in the decision to utilize a natural draft wet cooling system. He

indicated that the decision to use natural draft towers was driven by SNC'’s prior experience
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with, and its operators’ preference for, natural draft towers, as well as a judgment that the
natural draft towers would have a smaller aesthetic impact given the presence of the two
existing natural draft towers at the VEGP site. With regard to wet versus wet/dry hybrid towers,
Mr. Moorer indicated that the greater land requirements and efficiency loss from hybrid towers
led SNC to conclude that they were not preferable to wet towers despite the reduction in water
use and associated impacts for hybrid towers. Once-through cooling was not an option due to
the amount of water required, and other technologies, such as cooling ponds, require large
amounts of land and are not as efficient. Thus, SNC concluded that none of the alternative
cooling systems would be preferable to the proposed closed-cycle wet cooling system with
natural draft cooling towers. See Tr. at M-1962 to -1966.

4.112 Mr. Vail discussed the staff’'s evaluation of cooling system alternatives. He
indicated that the primary impact areas evaluated by the staff were associated with water
quality, water use, and aquatic ecosystems. See Tr. at M-2010. In addition to the proposed
natural draft wet cooling system, the staff evaluated once-through cooling, hybrid wet/dry
cooling and cooling ponds. Once-through cooling was immediately ruled out because of water
availability, and cooling ponds were ruled out because the site relief made them impractical.
The hybrid wet/dry cooling system had some advantages and disadvantages with respect to the
proposed wet cooling system. See Tr. at M-2010 to -2012; Staff Alternatives Presentation
at 29. Overall, however, “the Staff concluded that given the environmental disadvantages of the
alternative cooling systems considered, that there would be no environmentally preferable

alternative to the proposed wet cooling system.” Tr. at M-2012.
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e. Board Findings Related to Environmental Impact of Alternatives
i. No-Action Alternative
4.113 The Board finds that a denial of the ESP request, and by extension any future
COL, while having the short term effect of eliminating the environmental impacts discussed in
the FEIS, would result in an undesirable loss of generation margin and, given the State-
determined need for near-term baseload generation, would still require additional generation.
Consequently, the environmental impacts would still occur via an alternative generation source,
perhaps at an alternative site. For these reasons, the Board finds that the staff had a
reasonable basis for reaching this same conclusion in its analysis of the no-action alternative.
ii. Energy Alternatives
4.114 The Board concludes that it is appropriate for the energy alternatives analysis to
compare the alternatives to 2234 megawatts of baseload generation and that both generation
and non-generation alternatives should be considered.
(1) Energy Alternatives Not Requiring New Generation
4.115 The Board finds that the non-generation energy options evaluated by SNC, and
independently evaluated by the staff, were appropriate and support the conclusion that the
non-generation options, both individually and in combination, are insufficient to meet forecast
baseload demand growth. Based on its independent review of energy alternatives not requiring
new generation, including the re-activation of retired power plants, the staff reasonably
concluded that non-generation options are not reasonable alternatives to the proposed
baseload nuclear power units.
(2) Energy Alternatives Requiring New Generation
4.116 The Board finds that the individual alternative generation sources and the

combination of sources considered by SNC and, independently, by the staff were appropriate.
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The staff review included the same individual energy sources as SNC’s analysis, with the
addition of wood and biomass. The combined sources evaluated by SNC included natural gas
combined cycle and wind energy, and the independent review by the staff added biomass,
municipal solid waste, hydro power, and conservation to these sources. The staff determined
that, from an environmental perspective, none of the viable energy alternatives is clearly
preferable to construction of a new baseload nuclear power plant."”” We find that the staff had a
reasonable basis for its conclusions, and that the record is sufficient with respect to the analysis
of energy generation alternatives.

4.117 The Board also finds that, in the event SNC chooses to build only one of the two
proposed nuclear units, this potentially would be considered new and significant information
requiring a re-evaluation of the analysis of energy alternatives, both generation and
non-generation, as well as the combination of these alternatives.

iii. Region of Interest and Alternative Site-Selection/Evaluation

4.118 The Board finds that the ROI chosen by SNC is consistent with the staff's
definition and that SNC had a reasonable process to go from ROI, to candidate area, to
potential sites, to candidate sites, to the proposed site. The Board also finds that the staff,
based on its independent review, had a reasonable basis for concluding that the applicant's ROI
was appropriate for consideration and analysis of potential ESP sites, and that SNC did not

arbitrarily exclude desirable candidate ESP locations. In addition, it is clear that once the staff

' Although not extensively relied upon by applicant SNC as an alternatives analysis
justification for its proposed facilities, see Tr. at M-1945 to -1946, the staff did make mention in
its FEIS cost/benefit analysis summary that, as compared to coal and natural gas, “operation of
a nuclear power plant does not result in any emissions of air pollutants associated with global
warming and climate change (e.g., nitrogen oxides, sulfur dioxide, carbon dioxide) or methyl
mercury,” FEIS 1B, at 11-18, see id. at 11-20 (tbl. 11-3), a matter about which the Commission
has indicated it may have more to offer regarding the need for a NEPA “carbon footprint”
analysis in new reactor licensing proceedings, see Tennessee Valley Authority (Bellefonte
Nuclear Power Plant, Units 3 and 4), CLI-09-3, 69 NRC _, _ n.2 (slip op. at 2 n.2) (Feb. 17,
2009).
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was satisfied that the ROI and the selection process were acceptable, the staff then did its own
independent review of the four candidate sites. In that regard, the Board finds that the staff had
a reasonable basis for concluding that the SNC site selection process resulted in candidate
sites that are among the best that could be reasonably found in the ROI, and that, since none of
the alternative sites would be environmentally preferable to the proposed Vogtle ESP site, none
would be obviously superior.” We thus find that the staff's conclusions in this regard were
reasonable and that the record is sufficient with respect to the SNC site selection and evaluation

process and results.

'® Although the staff's ESRP indicates that "all nuclear power plant sites within the
identified region of interest having an operating nuclear power plant or a construction permit
issued by the NRC should be compared with the applicant’s proposed site," ESRP at 9.3-7, in
light of the Commission's holding in the North Anna ESP proceeding that brownfield sites (i.e., a
site on which an existing facility is located) owned by companies other than the applicant may
reasonably be excluded as alternative sites, see North Anna ESP, CLI-07-27, 66 NRC
at 231-32, and the relatively confined ROI in this instance (at least as compared to the ROl in
the North Anna proceeding, see North Anna ESP, LBP-07-9, 65 NRC at 642 (app. B, showing
ROls of applicant Dominion Nuclear North Anna, LLC (Dominion) and SNC)), it does not
appear, as a practical matter, that the alternative site analysis relative to the Vogtle ESP
application was inadequate because SNC did not list in its initial selection of candidate sites any
non-SNC-owned brownfield sites.

The Board also is aware that the Commission in the North Anna ESP proceeding
indicated that Dominion's initial consideration of DOE’s Portsmouth, Ohio, and SRS sites as
alternative sites was reasonable as part of its alternative site analysis. See North Anna ESP,
CLI-07-27, 66 NRC at 232. Nonetheless, we find both SNC's alternative site analysis and the
staff's review of that analysis to be reasonable despite their non-inclusion of the DOE
Portsmouth and SRS facilities. Two factors support our conclusion in this regard. First, SNC’s
ROI, which is significantly smaller than Dominion's, does not include either DOE site, with
Portsmouth being located many miles to the northwest of the VEGP. See id. at 232 n.94 (noting
non-inclusion of DOE's Idaho Falls, Idaho site in alternative sites analysis, which was "far
outside Dominion's region of interest"); see also North Anna ESP, LBP-07-9, 65 NRC
at 588, 642 (app. B, showing Dominion's ROI, which appears to include both SRS and
Portsmouth). Second, although the Commission found Dominion's inclusion of the DOE sites to
be reasonable in the context of the North Anna ESP proceeding, it does not seem to follow from
the Commission's decision that non-inclusion of those sites would necessarily be unreasonable,
particularly in light of potential considerations such as existing ownership/land acquisition
issues, site environmental conditions (e.g., contamination), or transmission line siting issues.
See FEIS 1B, at 9-28.
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iv. System Design Alternatives

4.119 The Board finds that SNC considered all of the available cooling technologies
including once-through cooling, mechanical draft wet towers, natural draft wet towers, dry
towers, wet/dry hybrid towers, cooling ponds, and spray canals. In addition to the proposed
natural draft wet cooling system, the staff independently evaluated once-through cooling, hybrid
wet/dry cooling, and cooling ponds. In evaluating each of these alternative cooling systems with
respect to its environmental impacts, the staff conducted an independent analysis of each of the
alternative heat dissipation systems and concluded there was no environmentally preferable
alternative to the proposed closed-cycle wet cooling system. Based on the above, and in light
of our finding in the contested portion of this proceeding relative to the dry cooling alternative
that was also evaluated by the staff, see LBP-09-7, 69 NRC at _ - (slip op. at 90-113), we find
that the staff’'s conclusions regarding system alternatives were reasonable, that the record is
sufficient to support that determination, and that the staff satisfied its responsibility under NEPA
section 102(2)(E) with respect to the analysis of alternative cooling systems.

5. Limited Work Authorization and Site Redress Plan

a. Introduction

4.120 In conjunction with its ESP application, SNC has requested that it be allowed to
conduct certain site-preparation activities at the VEGP site as authorized by the LWA provisions
of 10 C.F.R. §§ 50.10, 52.17(c). Section 3.8 of the SSAR for the ESP application discusses the
scope of the LWA foundation work and provides a description of the various items needed to
prepare the nuclear island base slab, see Exh. SNC000081, at 3.8-1 to 3.8-4 ([SNC], Vogtle
[ESP] Application, pt. 2, [SSAR] (rev. 5 Dec. 2008)), while Part 4 of the ESP application
describes (1) the safety-related activities that may occur after the NRC issues an ESP with the

LWA authorization sought by SNC for the VEGP site, but before NRC issues a COL; and (2) the
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site redress activities in the event SNC terminates construction. See Exh. SNC000082 ([SNC],
Vogtle [ESP] Application, pt. 4, [SReP] (rev. 4 Mar. 2008)) [hereinafter SReP]. The extent and
impacts of the requested LWA activities, as well as SNC's SReP, are addressed in section 4.11
of the FEIS. See FEIS 1A, at 4-72 to -74. In addition, the Board sought further information
regarding the activities that would be undertaken either as prerequisites to, or as activities
under, the requested LWA; the anticipated impacts of those activities on the VEGP site; and the
specific activities that would be implemented under the SReP to mitigate those impacts in the
event the SReP were required to be implemented. See Licensing Board Environmental
Questions at 3.
b. Witnesses and Evidence Presented

4.121 To address the Board’s request for further information on the LWA and SReP
processes associated with the Vogtle ESP, in conjunction with their prefiled slide presentations
that were admitted as exhibits, lead party SNC presented one witness, while the staff presented
three witnesses. See Tr. at M-2020 to -2070; Exh. SNC000077 ([SNC] Vogtle ESP Mandatory
Hearing Presentation #5, Environmental Topic #5: LWA and Site Redress Plan) [hereinafter
SNC LWA Presentation]; Exh. NRC000063 (NRC Staff Presentation Topic #5: LWA and Site
Redress Plan) [hereinafter Staff LWA Presentation].

i. SNC Witnesses

4.122 On behalf of SNC, Dale L. Fulton provided an oral presentation and answered
questions from the Board regarding the SNC LWA and SReP submissions. Mr. Fulton, who has
a B.S. in Geology from Auburn University, currently serves as an SNC Environmental Specialist.
He has over ten years experience in environmental consulting, including NEPA assessments
and the preparation of NEPA documents associated with the license renewal for Vogtle Units 1

and 2. See SNC LWA Presentation at 2; Exh. SNC000078 (Dale L. Fulton [CV]).
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i. NRC Witnesses

4.123 Dr. Michael R. Sackschewsky made the staff’'s presentation on the LWA request.
Also, as part of the staff panel on this subject matter, Christian J. Araguas answered questions
from the Board, and Mark D. Notich also was available to answer questions. Dr.
Sackschewsky, a Senior Research Scientist in the Ecology Group at PNNL and the team leader
for the Vogtle ESP EIS, has a B.A. in Biology from the University of Colorado and a Ph.D. in
Botany from Washington State University. He has nearly twenty years of professional
experience in performing environmental and ecological assessments, including fifteen years
experience with NRC environmental reviews. See Staff LWA Presentation at 2; Exh.
NRCO000079, at 1-2 (Michael R. Sackschewsky Resume). The qualifications of Mr. Araguas and
Mr. Notich previously were discussed in connection with, respectively, the topics of radiological
impacts and water use impacts. See supra sections IV.A.2.b.ii, IV.A.1.b.

4.124 Based on the respective qualifications and experience of the proffered witnesses,
the Board finds each of these individuals qualified to testify as an expert witness regarding the
LWA and SReP associated with the Vogtle ESP application.

C. Regulations and Guidelines Relating to LWAs

4.125 Section 50.10 of title 10 of the Code of Federal Regulations provides the terms
for requesting and issuing an LWA, which authorize an applicant to perform certain
site-preparation activities that would otherwise only be permitted following the issuance of a
10 C.F.R. Part 50 construction permit or a 10 C.F.R. Part 52 COL. See 10 C.F.R.

§ 50.10(d)-(g). As discussed above, see supra sections Ill.A, III.C.3, section 52.17(c) allows an
ESP applicant to request that a section 50.10 LWA be issued in conjunction with an ESP.

Section 50.10(a)(1) identifies LWA construction activities,'® while section 50.10(a)(2) identifies

¥ Under section 50.10(a)(1), activities constituting construction, and thus requiring an
(continued...)
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activities that can be performed without an LWA (i.e., as “pre-construction” activities that do not
require NRC approval).?® An LWA allows for the performance of these LWA construction
activities prior to issuance of a COL, see 10 C.F.R. § 50.10(d)(1) (LWA authorizes activities “for
which either a construction permit or [COL] is otherwise required”), but the LWA application
must include a plan for site redress that provides for restoration if the project is cancelled, the
LWA is revoked, or a construction permit or COL is denied. See id. § 50.10(d)(3)(iii). The
SReP also remains in effect for an ESP applicant even if the ESP with which the LWA is issued
is not referenced in a construction permit or COL application during the period that the ESP
remains valid. See 10 C.F.R. § 52.25.

4.126 The current provisions of section 50.10(d) are the product of an agency
rulemaking process that concluded in an October 2007 final rule. See Limited Work
Authorizations for Nuclear Power Plants, 72 Fed. Reg. 57,416, 57,432-33 (Oct. 9, 2007).
Among other things, the new rule modified the scope of activities that are considered
construction for which an LWA is required. See id. As is discussed above, see supra
section IV.A.5.a, in response to the October 2007 rule, Southern submitted a revised SReP that

is part of its current ESP application. Additionally, because the rule revision occurred between

'9(...continued)
LWA, are the driving of piles; subsurface preparation; placement of backfill, concrete, or
permanent retaining walls within an excavation; installation of foundations; or in-place
assembly, erection, fabrication, or testing that are for safety-related structures, systems, or
components (SSCs). Also included are construction activities associated with onsite
emergency facilities necessary to comply with section 50.47 and 10 C.F.R. Part 50, app. E. See
10 C.F.R. § 50.10(a)(1).

% Under section 50.10(a)(2), “construction” is defined as not including site exploration;
preparation of the site for construction, including site clearing, grading, and installation of
environmental mitigation measures; erection of fences and other access control measures;
excavation; erection of support buildings for use in connection with construction; building of
service facilities, such as paved roads, parking lots, railroad spurs, exterior lighting systems,
potable water systems and sewerage treatment facilities, and transmission lines; and
procurement or offsite fabrication of facility components. See id. § 50.10(a)(2).
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the staff's issuance of the DEIS and the FEIS for Vogtle Units 3 and 4, only the FEIS reflects the
October 2007 LWA rule and Southern’s revised SReP.
d. Evidentiary Presentation
i. LWA and Non-LWA Activities

4.127 Mr. Fulton testified that, subsequent to the agency’s adoption of the new LWA
rule that allows non-safety-related activities to be conducted without NRC authorization, SNC
updated its LWA request in November 2007 to address the safety-related activities that would
be covered under an LWA. See Tr. at M-2028. The updated request includes the engineered
backfill, mud mats, mechanically-stabilized earth wall, waterproof membrane, and lean concrete
fill. See id. Mr. Fulton declared that the LWA work for Unit 3 is expected to be completed by
February 2011, with Unit 4 starting concurrently with Unit 3 and lagging by six to twelve months.
See Tr. at M-2029; SNC LWA Presentation at 4.

4.128 Mr. Fulton also indicated that preconstruction activities have already begun at the
site and will continue through 2009 for Unit 3 and 2010 for Unit 4. See Tr. at M-2028 to -2029.
He explained that the major preconstruction (non-LWA) activity is the excavation of the power
block for each of the units. See Tr. at M-2030. Other non-LWA activities, according to Mr.
Fulton, include road and rail construction, utility installation, temporary construction facilities,
clearing, grading and grubbing activities, installing environmental controls, and underground
pipe installation. See Tr. at M-2029 to -2030; SNC LWA Presentation at 5.

4.129 Mr. Fulton provided details regarding the proposed LWA activities, showing
slides illustrating the proposed excavation and stabilization associated with preparing for
post-COL facility containment construction, including placement of the engineered backfill,
mud-mats, and retaining walls. The backfill extends to the Blue Bluff marl layer, which is the

load bearing layer for Vogtle Units 3 and 4. See Tr. at M-2031 to -2032; SNC LWA Presentation
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at 7-10. Mr. Fulton provided excavation illustrations showing that the nuclear island foundation
will be approximately forty feet below grade, with the grade elevation at approximately 220 feet
MSL, meaning the bottom of the nuclear island will be at approximately 180 feet MSL, and the
bottom of the excavation at 130 feet MSL. See Tr. at M-2033; SNC LWA Presentation at 9. He
explained that, because the groundwater in the Water Table aquifer is at approximately 160 feet
MSL, see Tr. at M-2033, the depth of the excavation relative to the groundwater elevation will
require dewatering and groundwater monitoring during construction, see Tr. at M-2038 to -2039.

4.130 On behalf of the staff, Dr. Sackschewsky noted that, in response to the changes
in the LWA rules, SNC revised its LWA request between the issuance of the DEIS and the FEIS
so that the staff’'s FEIS analysis covered a different set of activities. See Tr. at M-2044.
Following issuance of the FEIS, SNC asked to withdraw the rebar installation from its list of
LWA activities. See Tr. at M-2045; Staff LWA Presentation at 5. Dr. Sackschewsky confirmed
that this did not impact the environmental review conclusions. See Tr. at M-2045. In response
to a Board question regarding whether the removal of the rebar from the LWA activity scope
was related to site redress concerns, Mr. Araguas indicated that guidance from the staff was the
reason behind the removal of rebar from the LWA request, in that the rebar requirements
depend on the reactor base mat design, and the staff was not able to approve the base mat
design per the LWA issuance schedule because of the differences in design between
revisions 15 and 16 of the AP1000 certified design. See Tr. at M-2058.

4.131 Further, in response to Board questions regarding the inspection of site LWA
activities, Mr. Araguas indicated that the construction inspection program would include the
LWA work and would be implemented on a regional level from the NRC Region Il office in
Atlanta, Georgia. See Tr. at M-2068. The Board also inquired regarding the verification of

discharge pipe conformance to thermal plume analysis design assumptions, in response to
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which Dr. Sackschewsky indicated that, although the NRC would not be involved in that review
because it is a preconstruction activity, a local and/or state permitting agency would likely be
performing an inspection of the approved design documented in the agency's permit. See Tr.
at M-2069. Additionally, in response to a Board question regarding whether cooling tower
construction is considered a pre-construction activity, Dr. Sackschewsky clarified that the term
preconstruction “doesn’t mean that that activity is done before construction,” but rather is better
defined as “non-safety-related construction,” which would permit cooling tower construction prior
to LWA issuance. See Tr. at M-2051 to -2052.
ii. Construction and Preconstruction Impacts

4.132 Mr. Fulton testified that the environmental impacts associated with
preconstruction and LWA construction activities were included in the ESP ER impact evaluation
for construction. See Tr. at M-2034. In this regard, Mr. Fulton indicated that “[t]he impacts
evaluated for the construction activities incorporated the impacts associated with
pre-construction and activities covered under the LWA.” SNC LWA Presentation at 11. Mr.
Fulton explained that SNC used “the cumulative approach for the environmental analysis, where
the impacts associated with the LWA and construction are analyzed as a whole.” Tr. at M-2034.
He also indicated that this is a bounding analysis, because the impacts associated with
combining LWA and construction activities would be greater than those associated with the
LWA activities alone. See Tr. at M-2034. Mr. Fulton noted that “[i]n evaluating the
environmental impacts, SNC also identified necessary environmental controls that need to be in
place to minimize and mitigate the identified impacts.” Tr. at M-2035. These controls included
obtaining regulatory permits, groundwater monitoring, installing settling basins, dams, site
drainage, and other storm water controls, and providing for dust suppression and for the

containment of spills. See Tr. at M-2035; SNC LWA Presentation at 11.
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4.133 Dr. Sackschewsky confirmed that the staff also evaluated the impacts of
preconstruction, LWA, and construction activities in a cumulative manner because “[w]e found
that the LWA activities were hard to separate in terms of defining the actual impacts. In many
resource areas, the environmental impact of the actual construction, compared to the
preconstruction, is pretty minimal, especially in areas such as land use, and ecology, historic
and culture resources . . ..” Tr. at M-2056; see also Staff LWA Presentation at 13. In contrast,
Dr. Sackschewsky indicated that impacts on socioeconomics, transportation, and
non-radiological health can be somewhat different for preconstruction and construction when
construction includes LWA activities. See Tr. at M-2056. Nonetheless, he testified that the
“impacts of the LWA activities would be bounded by the overall cumulative construction
impacts,” most of which were found to be SMALL, except in the area of cultural resources,
where they were found to be MODERATE. See Tr. at M-2057; Staff LWA Presentation at 14.
He also indicated that the MODERATE cultural resource impacts were entirely due to
preconstruction-related activities. See Tr. at M-2057. Several socioeconomic subareas, such
as demography, taxes, and transportation, would also be moderately impacted, but “the LWA
portion of those moderate impacts would be relatively small compared to the rest of the
construction activities.” 1d.; see also Staff LWA Presentation at 14.

iii. LWA Prerequisites

4.134 Mr. Fulton indicated that the quality assurance (QA) program, the fitness-for-duty
(FFD) program, and the problem, identification & resolution (PI&R) program (which is actually
part of the QA Program) would all be in place prior to the start of the LWA activities. See Tr.

at M-2032; SNC LWA Presentation at 7.>' The FEIS also provides a list of “prerequisites to

2! In the context of its LWA review, the staff reviewed SNC's description of its QA
program and found that it adequately describes the authority and responsibility of the
appropriate personnel and provides adequate guidance to perform verification and

(continued...)
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LWA activities that must be fulfilled before performing such activities.” FEIS 1A, at 4-72 to -73;
see also Tr. at M-2035. Mr. Fulton indicated that “[tlhese prerequisites are practical matters to
be performed prior to initiating the LWA activities.” Tr. at M-2035. Included in the prerequisite
list are such items as the documentation of existing site conditions through an ongoing process
of environmental impact evaluations; coordination of agreements between the site's co-owners
and SNC to perform licensing and construction activities; coordination of the movement of the
existing VEGP site protected area (PA) boundary, although there is no need to adjust the PA
boundary to support LWA activities; movement, demolition, or ownership transfer of existing
VEGTP site buildings and structures within the Units 3 and 4 site; and obtaining the necessary
permits to perform preconstruction and LWA activities. See Tr. at M-2035 to -2036; SNC LWA
Presentation at 12.

4.135 Dr. Sackschewsky testified that these prerequisites “are not items that are NRC
required items. They’re not something that Southern would have to prove before they got their
ESP, or their LWA. But they'’re items that would be expected to be done before they could do
that.” Tr. at M-2045. This statement prompted a number of Board questions in response to

which Dr. Sackschewsky explained that there are no actual safety implications associated with

these items and that, while there may be legal implications for the applicant associated with

#1(...continued)
self-assessment functions without undue influence from those directly responsible for costs and
schedule as well as adequate guidance to apply the program to activities that are important to
safety and to establish controls. See FSER at 1-1, 1-5, 17-1 to -13. Also relative to its LWA
review, the staff performed an evaluation of the SNC FFD program, which included review of the
persons to whom the program applied, written policy and procedures, drug and alcohol testing,
fithess monitoring, behavioral observation, sanctions, review process, audits, recordkeeping
and reporting, and suitability and fitness evaluations. See FSER at 1-1, 1-5, 13-152 to -159.
The Board did not inquire further into the QA and FFD programs during the evidentiary hearing
portion of this proceeding, having found from its consideration of the relevant FSER sections
that the staff's review formed a reasonable basis for its conclusions that these programs, as
currently constituted, meet the requirements of the AEA and the agency's regulations. See infra
section IV.B.
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them, they are not something for which the staff requires documentation. See Tr. M-2045
to -2046. He further emphasized that any licenses or permits associated with these prerequisite
items are issued by state or local entities other than the NRC; that “compliance would be
monitored by the other agencies”; and that “if there are any conditions on those permits, it would
be placed and enforced by the other agencies, and not by the Staff.” Tr. at M-2046 to -2047. In
response to a Board question concerning the precedental basis for his statements, Mr.
Sackchewsky indicated that “[t]here is an . . . almost identical list in the Clinton ESP FEIS, and a
very similar type list in the North Anna ESP FEIS,” Tr. at M-2047, both of which he indicated
also had been the subject of LWA applications, see Tr. at M-2048.
iv. Site Redress Plan

4136 Relative to the SReP associated with the LWA, Mr. Fulton described the redress
plan and indicated that it will ensure that the site will be returned to an “unattended
environmentally stable, and aesthetically acceptable condition in the event Vogtle 3 and 4 [are]
not completed” in accordance with applicable land use requirements and zoning. Tr. at M-2041;
see also SNC LWA Presentation at 13. For LWA excavation area activities at approximately
ninety feet below grade, “SNC’s preferred method of redress would be burial in place.” Tr.
at M-2041. The burial in place plan would assure that no significant amount of degradable
material would remain below grade, but would be removed and properly disposed of. See id.
The plan would be discussed with the Georgia Environmental Protection Division (GEPD) and, if
the GEPD did not approve the burial in place, “SNC would demolish and remove the LWA
structures in accordance with Georgia requirements.” Id. The final site redress would also
include regrading to mitigate storm erosion. See Tr. at M-2041 to -2042; SNC LWA
Presentation at 13. In addition, SNC would evaluate possible future alternative uses for the

land area before implementing redress work. If improvements would allow for an alternative
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industrial use, the site redress efforts would be commensurate with that use. See Tr.
at M-2042. Similar environmental controls to those used during preconstruction and LWA
construction would be implemented as part of the site redress activities. See id.

4.137 Dr. Sackschewsky confirmed that the main objective of the SReP is as defined
by SNC. See Tr. at M-2057; Staff LWA Presentation at 15. He clarified that the SReP is
applicable only to LWA activities, and so does not cover preconstruction activities, and
reiterated that the redress work would have to be in accordance with applicable land use and
zoning requirements. See Tr. at M-2057. He also confirmed the SNC testimony regarding the
use of burial in place with surface regrading and revegetation as the preferred redress
approach, with inert material removal, transportation, and disposal elsewhere if burial in place is
not permitted. See Tr. at M-2058 to -2059; Staff LWA Presentation at 16.

4.138 Dr. Sackschewsky also discussed the possibility that there might be the
identification of an alternative acceptable use for any part of the site that had been the subject
of LWA activities, thereby making that portion of the site not subject to redress except to the
extent needed to conform to the alternative use. See Tr. at M-2059; Staff LWA Presentation
at 16. In response to a Board question regarding who would determine if an alternative use is
acceptable, Dr. Sackschewsky indicated, and Mr. Fulton agreed, that SNC would make that
determination. See Tr. at M-2059 to -2060. Mr. Fulton added, however, that the alternative use
would need to follow any applicable federal, State, and local requirements governing that use.
See Tr. at M-2060.

4.139 Dr. Sackschewsky also testifed that the redress activities would have
environmental impacts similar to those that would result from the preconstruction or LWA
activities. See Tr. at M-2060 to -2061; Staff LWA Presentation at 17. In that regard, under the

SReP, SNC would have to implement a set of measures and controls that would mitigate
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impacts from noise, traffic, erosion and sedimentation, air quality, and potential releases of
pollutants. See Staff LWA Presentation at 17. In response to a Board inquiry about whether the
NRC monitors site redress, Dr. Sackschewsky indicated that he believed the NRC would have a
role in conjunction with any other permitting agencies. See Tr. at M-2061.

4.140 Finally, in summary, Dr. Sackschewsky declared that the staff found that the
LWA activities requested by SNC are all allowed under 10 C.F.R. § 50.10(d); that the SReP
activities would adequately redress the LWA impacts: and that implementation of the SReP
would not have adverse environmental impacts. See Tr. at M-2064; Staff LWA Presentation
at 18.

e. Board Findings Relating to LWA and SReP?*

4.141 The LWA would allow applicant SNC to undertake limited construction activities,
including the placement of engineered backfill, a concrete mudmat, a waterproofing membrane,
an MSE retaining wall, and temporary drains. The Board concurs with the applicant and the
staff that the staff's LWA review needs only to address those aspects of the AP1000 design that
are within the scope of the LWA request.

4.142 SNC's evaluation of construction impacts, and the staff's independent review of
these impacts, included both the impacts associated with preconstruction (non-LWA) activities
and activities covered under the LWA. The Board finds that this cumulative approach to the
environmental analysis was appropriate because we concur that the impacts associated with

combining LWA and non-LWA preconstruction activities would be greater than those associated

22 Notwithstanding the provisions of section 51.105(c)(3) indicating that a presiding
officer should issue a separate partial initial decision regarding an LWA request, see 10 C.F.R.
§ 51.105(c)(3), just as the staff reviewed the SNC LWA request in the context of its ESP review,
see FSER at 1-1, we find no practical or logical basis in this instance for separating our
consideration of the adequacy of the SNC LWA request from our determination regarding the
ESP with which it is associated. Nonetheless, to the extent such separate consideration is
warranted, we note it would consist of no more than an amalgamated restatement of the
LWA-related findings we have made in sections I1l.C.3, IV.A.5, IV.A.7, and V of this decision.
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with the LWA activities alone, and that it would be difficult to separate the impacts from these
activities.

4.143 SNC and the staff also provided information on the seismic analysis of LWA
activities and ITAAC related to the LWA in the context of their seismic presentations. See infra
section IV.A.7. Based on the information provided in those presentations, the Board finds that
the staff's review was sufficient to conclude that SNC met the LWA requirements related to
stability of subsurface materials and foundations at the VEGP site and that SNC's proposed
ITAAC related to LWA activities are adequate to ensure that the installation of the foundation for
the nuclear island will be in accordance with NRC regulations and guidance and will provide
adequate margins of safety.

4.144 The Board notes that any incompatibilities between the design information
approved in an LWA and the design information submitted in a COL application would need to
be reviewed by the staff at the COL stage.

4.145 The staff included a permit condition in the FSER requiring "that the Applicant
shall either remove and replace, or shall improve, the soil directly above the Blue Bluff Marl for
soil under or adjacent to Seismic Category 1 structures, to eliminate any liquefaction potential."
FSER at 2-438, A-2. The Board finds that SNC's LWA request encompasses activities that,
when completed, will satisfy this permit condition.

4 146 In sum, the Board finds the record before it is sufficient to conclude that the staff
made a reasonable determination, based upon its review of the SNC LWA and SReP
submissions, that the requested LWA activities should be authorized and that the SReP would

adequately redress any LWA impacts.
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6. Site Emergency Plan
a. Introduction

4.147 SNC provided a complete and integrated emergency plan in part 5 of the ESP
application. See Exh. SNC000085 ([SNC], Vogtle [ESP] Application, pt. 5, Emergency Plan
(rev. 4 Mar. 2008)). Information related to emergency planning is also provided in section 13.3
of the ESP application SSAR. See Exh. SNC000088, at 13.3-1 to 13.3A-59 ([SNC], Vogtle
[ESP] Application, pt. 2, [SSAR], ch. 13, Conduct of Operations (rev. 5 Dec. 2008)). The staff
evaluation of this information is in section 13.3 of the FSER. See FSER at 13-1. While the
emergency plan includes the two existing and two proposed units, the staff limited its review to
proposed Units 3 and 4 and to the common features of the plan. See Tr. at M-2152 to -2153.
During the review of the SNC emergency plan, the staff identified seven emergency planning
permit conditions that needed to be imposed, six of which address the emergency action level
(EAL) scheme, and one that addresses the Technical Support Center (TSC) location. See Tr.
at M-2139; FSER at 13-120 to -121; NRC000064, at 3 (NRC Staff Presentation Topic #6, Site
Emergency Plan) [hereinafter Staff Site Emergency Plan Presentation]. The staff also outlined
a chart of inspections, tests, analyses, and acceptance criteria, i.e., ITAAC, to be completed in
connection with emergency planning. See FSER at 13-122 to -147. The staff ultimately
concluded that the SNC emergency plan met the applicable regulations and was consistent with
regulatory guidance. See FSER at 13-120. Pursuant to 10 C.F.R. § 50.47(a), the staff found
that “subject to the required conditions and limitations of the full-power license and satisfactory
completion of the ITAAC, there is reasonable assurance that adequate protective measures can
and will be taken in the event of a radiological emergency at the VEGP site, and that emergency
preparedness at Vogtle Units 3 and 4 is adequate to support full-power operations.” FSER

at 13-120.
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4.148 In addition to asking various questions regarding aspects of SNC'’s site
emergency plan prior to the evidentiary hearing, the Board requested that the staff and SNC
provide a presentation on the topic at the hearing. The Board was interested in a discussion by
the parties regarding the key elements of the site emergency plan, with an emphasis on how the
control rooms of each of the four reactor units will interact with the proposed common TSC and
with each other under emergency conditions. See Licensing Board Safety Questions at 3,
app. A at 3-5.

b. Witnesses and Evidence Presented

4.149 To address the Board’s review of the site emergency plan, as the lead party
addressing this topic, SNC presented one witness, and the staff presented two witnesses. At
the evidentiary hearing, these witnesses provided oral testimony, in conjunction with the parties’
prefiled slide presentations that were admitted as exhibits. See Tr. at M-2070 to -2119, M-2128
to -2187; Exhs. SNCR00083 (Vogtle ESP Mandatory Hearing Presentation #6, Safety Topic #4,
Site Emergency Plan) [hereinafter SNC Site Emergency Plan Presentation]; Staff Site
Emergency Plan Presentation.

i. SNC Witness

4.150 Mr. Theodore Amundson, a consultant for EP Consulting, testified on behalf of
SNC. See Tr. at M-2077 to -2119. Mr. Amundson earned a B.S. in Mechanical Engineering
with an Aeronautical Option and an M.S. in Mechanical Engineering from North Dakota State
University. See Exh. SNC000084, at 2 (Theodore E. Amundson [CV]) [hereinafter Amundson
CV]. He has over thirty-two years of experience in the commercial nuclear industry. See Tr.
at M-2077. Over the course of his career he has worked in the area of emergency
preparedness, serving as an exercise controller and evaluator and scenario developer. He was

also qualified as an emergency director and emergency manager. See id. at M-2078. Mr.
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Amundson assisted in the preparation of the site emergency plan for the SNC ESP application,
developing the ITAAC for emergency planning. See Amundson CV at 1.
i. Staff Witnesses

4.151 Christian Araguas and Bruce J. Musico provided testimony on behalf of the staff.
See Tr. at M-2128 to -2186.

4.152 Mr. Araguas’ background and expert qualifications are discussed in
section IV.A.2.b supra.

4.153 Mr. Musico earned a B.S. in Nuclear Engineering from University of Michigan,
and a J.D. from Franklin Pierce Law Center. See Exh. NRC000080, at 1 ([SPQ] for Bruce J.
Musico) [hereinafter Musico SPQ]. Mr. Musico has over twenty years of experience working on
emergency planning issues. See id.; Tr. at M-2128. He is currently employed as a Senior
Emergency Preparedness Specialist, Division of Preparedness and Response, Office of Nuclear
Security and Incident Response (DPR/NSIR), NRC. See Musico SPQ at 1. He has been the
principal staff reviewer for the emergency planning information submitted in the Vogtle ESP
application. See id.

4.154 Based on the foregoing, the Board finds each of these witnesses qualified to
testify as an expert regarding the site emergency plan relative to the Vogtle ESP application.

C. Regulations and Guidance Relating to the Site Emergency Plan

4.155 The SSAR filed with the ESP application must include information that
“identif[ies] physical characteristics of the proposed site, such as egress limitations from the
area surrounding the site, that could pose a significant impediment to the development of
emergency plans.” 10 C.F.R. § 52.17(b)(1). If the applicant determines that there are physical

characteristics “that could pose a significant impediment to the development of emergency
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plans, the application must identify measures that would, when implemented, mitigate or
eliminate the significant impediment.” Id.

4.156 In addition, an ESP applicant has the option of either proposing a complete and
integrated emergency plan or proposing major features of the emergency plan “for review and
approval by NRC, in consultation with the Department of Homeland Security (DHS).” 10 C.F.R.
§ 52.17(b)(2)(i), (ii). The regulations provide that either option should be proposed in
accordance with the “pertinent” or “applicable” standards in 10 C.F.R. § 50.47 and the
requirements of Appendix E to 10 C.F.R. Part 50. Id. Section 50.47(b) contains sixteen
planning standards related to the emergency preparedness function, and Appendix E to
10 C.F.R. Part 50, establishes minimum requirements for emergency plans. See 10 C.F.R.

§ 50.47(b); 10 C.F.R. Part 50, app. E. Among other requirements in Part 50 Appendix E,
section IV outlines the content of emergency plans, while section V specifies provisions for
submitting emergency implementing procedures to the NRC for review, and section VI sets forth
provisions for the Emergency Response Data System (ERDS). See 10 C.F.R. Part 50, app. E,
§§ IV-VI.

4.157 SNC chose to submit a complete and integrated emergency plan with its ESP
application. See Tr. at M-2081. Complete and integrated emergency plans “must include the
proposed inspections, tests, and analyses that the holder of a combined license referencing the
[ESP] shall perform, and the acceptance criteria that are necessary and sufficient” to support a
finding of “reasonable assurance that, if the inspections, tests, and analyses are performed and
the acceptance criteria met, the facility has been constructed and will be operated in conformity
with the emergency plans, the provisions of the Act, and the Commission’s rules and
regulations.” 10 C.F.R. § 52.17(b)(3). The ITAAC associated with emergency planning reflect

those aspects of the emergency plan that cannot be described or completed until the plant is
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further along in the licensing and construction process. See Tr. at M-2132. They are
essentially place-holders that reflect requirements that could not be addressed under Part 52
prior to physical construction of the plant.?® See Tr. at M-2133.

4.158 NRC’s general intent was to make the Part 52 licensing process compatible with
the Part 50 licensing process. See 72 Fed. Reg. at 49,353-54; see also Tr. at M-2141.
Moreover, in the context of emergency planning, staff witness Mr. Musico explained that under
Part 50, if the NRC determines that the onsite emergency plan is adequate, the then-licensee is
permitted to operate up to five percent of rated power until FEMA determines that the offsite
exercise objectives are met. See Tr. at M-2139 to -2142. In this Part 52 proceeding, if the
onsite plan is determined to be adequate, then the staff would allow operation at up to five
percent of rated power through the use of a license condition that references the five percent of
rated power threshold until FEMA determines that the offsite objectives are met. See Tr. at
M-2142. If an applicant chooses to submit a complete and integrated emergency plan, that
applicant also is required to make a good faith effort to obtain a certification from federal, state,
and local governmental agencies with emergency planning responsibilities that “(i) [t]he
proposed emergency plans are practicable; (ii) [tlhese agencies are committed to participating
in any further development of the plans, including any required field demonstrations; and (iii)
[t]hat these agencies are committed to executing their responsibilities under the plans in the

event of an emergency.” 10 C.F.R. § 52.17(b)(4).

8 During the staff's discussion of the components of its review, which, as discussed
above, includes the review of the emergency plan ITAAC, the Board requested that the staff
provide an example of an ITAAC that would be part of the staff’s review. See Tr. at M-2133.
The staff provided an example that concerned the size of the TSC. The staff explained that
there is a requirement that the TSC size be consistent with NUREG-0696 or, specifically,
2175 square feet (Vogtle ITAAC 5.1.1), which cannot be determined until the TSC is
constructed. See Tr. at M-2135 to -2137; see also FSER at 13-123.
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4.159 Regulatory guidance utilized by the applicant in preparing the application, and by
the staff in reviewing the application, is provided in a number of documents. Regulatory
Guide 1.101, Emergency Response Planning and Preparedness for Nuclear Power Reactors,
outlines the methods that the “staff considers acceptable” for complying with Part 50 Appendix E
and the standards in section 50.47(b). It also endorses the use of other guidance documents.
See, e.qg., Office of Nuclear Reactor Research, Regulatory Guide 1.101, Emergency Response
Planning and Preparedness for Nuclear Power Reactors, at 3-5 (rev. 5 June 2005) (ADAMS
Accession No. ML050730286) [hereinafter Reg. Guide 1.101].

4.160 One such document endorsed by Regulatory Guide 1.101 is
NUREG-0654/FEMA-REP-1, which is a document that was jointly prepared by NRC and FEMA
as guidance for state and local government agencies and applicants and licensees in the
development and assessment of emergency plans. See [NRC], [FEMA], Criteria for Preparation
and Evaluation of Radiological Emergency Response Plans and Preparedness in Support of
Nuclear Power Plants, NUREG-0654/FEMA-REP-1, at 1-2 (rev. 1 Nov. 1980; addenda Mar.
2002), available at http://www.nrc.gov/reading-rm/doc-collections/nuregs/staff/sr0654/.
Supplement 2 to NUREG-0654 provides guidance specifically for emergency plans associated
with ESP applications. For complete, integrated emergency plans that are submitted with an
ESP application, Supplement 2 refers to the original document, NUREG-0654/FEMA-REP-1.
See [NRC], [FEMA], Criteria for Emergency Planning in an Early Site Permit Application,
NUREG-0654/FEMA-REP-1, at 1, 6 (rev. 1, supp. 2, Apr. 1996) (ADAMS Accession No.
ML050130188); see also Tr. at M-2129. Regulatory guidance is also provided in NUREG-0696,
Functional Criteria for Emergency Response Facilities, and NUREG-0737, Supplement 1,
Clarification of TMI Action Plan Requirements: Requirements for Emergency Response

Capability, both of which are related to the function, capabilities, and design of emergency



-83 -

response facilities such as the TSC and the Operational Support Center (OSC);
NUREG/CR-6863, Development of Evacuation Time Estimate Studies for Nuclear Power
Plants; and NUREG/CR-6864, Identification and Analysis of Factors Affecting Emergency
Evacuations.*

4.161 Other documents endorsed by Regulatory Guide 1.101 are those produced
through work sponsored by the Nuclear Energy Institute (NEI), NUMARC/NESP-007 and
NEI-99-01,% which the staff has found acceptable as alternatives to
NUREG-0654/FEMA-REP-1 for the development of EALs. See Reg. Guide 1.101, at4. EALs
are the criteria used to determine the notifications that need to be made to federal, state, and
local authorities and to determine the appropriate protective responses to a particular set of
emergency conditions. See 10 C.F.R. Part 50, app. E, § IV.B. NEI has proposed NEI-07-01 for
endorsement by the staff. Like NEI-99-01, NEI-07-01 involves the methodology for developing
EALs, but unlike NEI-99-01, it incorporates consideration of advanced passive reactor design
features (like those in the AP1000). NEI-07-01 is currently under review by the NRC. See Tr.

at M-2080.

24 See Office of Inspection and Enforcement, NRC, Functional Criteria for Emergency
Response Facilities, NUREG-0696 (Feb. 1981), available at
http://www.nrc.gov/reading-rm/doc-collections/nuregs/staff/sr0696/sr0696.pdf; [NRR, NRC],
Clarification of TMI Action Plan Requirements: Requirements for Emergency Response
Capability, NUREG-0737 (supp. 1 Jan. 1983), available at
http://www.nrc.gov/reading-rm/doc-collections/nuregs/staff/sr0737/sup1/sr0737sup1.pdf; Sandia
National Laboratories [(Sandia)], Development of Evacuation Time Estimate Studies for Nuclear
Power Plants, NUREG/CR-6863 (Jan. 2005) (ADAMS Accession No. ML050250240); 1 & 2
[Sandia], Identification and Analysis of Factors Affecting Emergency Evacuations,
NUREG/CR-6864 (Jan. 2005), available at
http://www.nrc.gov/reading-rm/doc-collections/nuregs/contract/cr6864/.

% See [NEI], Methodology for Development of Emergency Action Levels, NEI-99-01
(rev. 4 Jan. 2003) (ADAMS Accession No. ML041470143) [hereinafter NEI-99-01]; Nuclear
Management and Resources Council, Inc., Methodology for Development of Emergency Action
Levels, NUMARC/NESP-007 (rev. 2 Jan. 1992) (ADAMS Accession No. ML041120174).
NEI-99-01 states that it is the successor to NEI-97-03, which was the successor to
NUMARC/NESP-007. See NEI-99-01, at iv-v.
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4.162 If an applicant submits a complete and integrated emergency plan in conjunction
with an ESP application, the staff must find “that the emergency plans provide reasonable
assurance that adequate protective measures can and will be taken in the event of a
radiological emergency.” 10 C.F.R. § 50.47(a)(1)(iii). The staff’'s review focuses primarily on
the applicant-prepared onsite provisions of the plans, which include the evacuation time
estimate provided by the applicant, and the ITAAC. See 10 C.F.R. § 50.47(b), (d); Tr.
at M-2132, M-2151. The offsite provisions, which generally are the responsibility of state and
local governments, are reviewed by FEMA.?® See 10 C.F.R. § 50.47(b), (d). For the Vogtle
ESP, the offsite emergency plan consists of the Georgia and South Carolina state plans, and
county plans for Aiken, Allendale, and Barnwell counties in South Carolina, and Burke County in
Georgia. FEMA performs its evaluation independently of the NRC, also using
NUREG-0654/FEMA-REP-1, and provides its review findings to the NRC. See Tr. at M-2138
to -2139; Staff Site Emergency Plan Presentation at 3-5. The staff must take into account
FEMA'’s findings, as section 50.47(a)(2) provides:
[tlhe NRC will base its finding on a review of the [FEMA] findings
and determinations as to whether State and local emergency
plans are adequate and whether there is reasonable assurance
that they can be implemented, and on the NRC assessment as to
whether the applicant’s onsite emergency plans are adequate and
whether there is reasonable assurance that they can be
implemented.

10 C.F.R. § 50.47(a)(2); see also Tr. at M-2150 to -2151. Moreover, FEMA'’s finding

“constitute[s] a rebuttable presumption on questions of adequacy and implementation capability”

in NRC licensing proceedings. 10 C.F.R. § 50.47(a)(2). Ultimately, the reasonable assurance

% As staff withess Mr. Musico explained at the hearing, the staff uses the 16 planning
standards in section 50.47(b) to evaluate the adequacy of the SNC emergency plans. FEMA
utilizes 15 of the 16 planning standards, but does not use the second standard referring to the
onsite organization. He also explained that the 16 standards in section 50.47(b) are also the
16 planning standards in NUREG 0654/FEMA-REP-1. See Tr. at M-2149; Staff Site Emergency
Plan Presentation at 6-7.
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finding for complete and integrated plans includes the successful completion of ITAAC and
resolution of any permit conditions. See Tr. at M-2151.
d. Evidentiary Presentation

4.163 By way of background, SNC witness Mr. Amundson explained that the site
emergency plan was developed from the plan for the currently operating units and revised to
accommodate the new AP1000 units. See Tr. at M-2081 to -2082. The base plan and its
appendices reflect the common elements among all four units. See Tr. at M-2082. Separate
annexes were developed to account for unique design differences between the units. A new
evacuation time estimate study was performed and new certifications by twenty-one State and
local agencies were obtained in support of the site emergency plan. See Tr. at M-2085; SNC
Site Emergency Plan Presentation at 7-8; Exh. SNC000087 (Evacuation Time Estimates for the
Vogtle Electric Generating Plant (Apr. 2006)) [hereinafter Evacuation Time Estimate Study].
According to Mr. Amundson, offsite emergency planning is for the most part unchanged with the
addition of the two additional units at the Vogtle site. See Tr. at M-2153 to -2154. Mr.
Amundson also stated that because a separate proceeding will be required to gain approval for
the emergency plan for existing Vogtle Units 1 and 2, SNC intends to submit the plan for
approval approximately one year prior to the scheduled full participation exercise for Unit 3.
See Tr. at M-2082. Staff witness Mr. Musico pointed out that the Vogtle ESP application is the
first of a kind. “It's the first application that has been submitted under the new Part 52 licensing
process with a complete and integrated emergency plan. That’s very unique.” Tr. at M-2130.
Applicants for previous ESPs submitted only major features emergency plans. See id.

4.164 Mr. Amundson asserted that the emergency plan “complies with all 16 planning
standards of 10 CFR 50.47(b) and the associated requirements found in 10 CFR 50,

Appendix E.” Tr. at M-2086. His presentation only focused on “a few selected key elements” of
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the planning standards considered to be risk significant insofar as they are of key importance to
the regulator and the public, which he delineated as emergency classifications; notifications;
accident assessment and protective response; emergency communications; and emergency
facilities and equipment. See Tr. at M-2086; SNC Site Emergency Plan Presentation at 9. He
then proceeded to describe the SNC approach to each of these elements in more detail in his
testimony. See Tr. at M-2086 to -2119.

4.165 With regard to the TSC location, a matter of particular interest to the Board, Mr.
Amundson indicated that “[b]ased on an analysis of methods to effectively implement the
emergency plan at multiple unit sites, it was decided to build a new [TSC] within the protected
area boundary.” Tr. at M-2082 to -2083. The new TSC, which will be common to all four units
with the equipment and facilities to accommodate all four, will be activated approximately one
year prior to fuel load on Unit 3. See SNC Site Emergency Plan Presentation at 5-6; Tr.
at M-2096. The TSC will be located in the Communication Support Center, about 1700 feet
from the Unit 4 control room (Unit 4 being the farthest distance from the new TSC), within what
will become the common protected area for all four units. See Tr. at M-2083; Exh. SNC000089
(Vogtle Electric Generating Plant Permanent Buildings and Facilities Site Plan). According to
Mr. Amundson, “it would take approximately ten minutes to walk between the TSC and the
Unit 4 control room, however, as a compensatory measure, we are planning to have motorized
vehicles to be available for personnel to use for transit between the TSC and the site control
rooms.” Tr. at M-2084. He also noted that SNC currently plans to convert the existing TSC into
the OSC for Units 1 and 2. See Tr. at M-2104.

4.166 With respect to the TSC location, staff withess Mr. Musico pointed out that part of
the pending Westinghouse rulemaking proposal to amend the AP1000 certified design involves

a change in the characteristics of the TSC location. He explained that “[iJn the current certified
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design, the TSC location is identified as a Tier 1 ITAAC,” which means that if any application
deviates from the TSC location, it would need to be accompanied by an exemption request. Tr.
at M-2167. On the other hand, if the TSC location is characterized as a Tier 2-Star, which is the
intent of the Westinghouse proposed revision, then an exemption request would not be
necessary. Instead, the COL or ESP applicant for a complete integrated emergency plan would
merely have to ask for prior NRC approval to change the TSC location. See Tr. at M-2166

to -2167. Mr. Musico further testified that “[the NRC staff is] utilizing the tool of a permit
condition here to facilitate a review at the COL stage to address the on-going review that the
NRC is in with respect to its endorsement review of [NEI 07-01] as well as the on-going
rulemaking associated with AP 1000.” Tr. at M-2171. Accordng to Mr. Musico, if the rulemaking
results in a change of the TSC location to a Tier 2-Star designation, then the proposed ESP
permit condition (PC) that applies to TSC location, PC-8, is satisfied because NRC approval has
been given. If not, then an exemption request and approval would be required to satisfy the
permit condition. See Tr. at M-2173.

4.167 Mr. Amundson testified that the OSC for Units 3 and 4 will be located in the
Control Support Area, which is adjacent to the respective control rooms. See Tr. at M-2096.
This area, he noted, is actually the location of the TSC in the currently approved AP1000 DCD
revision 15. See Tr. at M-2104. According to Mr. Amundson, the OSC “is where [the] reserve
operators, . . . craft people, craft leaders, health physics technicians, and so on congregate and
meet.” Tr. at M-2104. He gave the example of establishing a repair team, which would be
assembled in the OSC and provided with the appropriate equipment before beginning repair
activities. See Tr. at M-2104 to -2105.

4.168 Also impacted by the potential addition of two more units to the VEGP site is the

existing Emergency Operations Facility (EOF), which is located in the SNC corporate
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headquarters in Birmingham, Alabama. According to Mr. Amundson, it will be modified to
accommodate the additional two units at Vogtle. Mr. Amundson explained that “the primary
function of the EOF is to provide technical assistance to the TSC, coordinate off-site assistance
and response to state and local agencies and to provide direction and control and assessment
of off-site radiological monitoring.” Tr. at M-2097. He also indicated that the Birmingham,
Alabama EOF will continue to accommodate emergencies on all three Southern Nuclear sites,
including the two new units at Vogtle. The consolidated EOF for the existing SNC sites was
approved by the NRC in February 2005. See id.; see also Exh. SNC000090, at 1-2
(SECY-04-0236, Policy Issue, Notation Vote, [SNC’s] Proposal to Establish a Common
Emergency Operating Facility at Its Corporate Headquarters (Dec. 23, 2004)). In response to a
Board question regarding the length of time necessary for having the TSC and EOF functioning
during an emergency, Mr. Amundson stated that the TSC and EOF have an activation time
requirement of sixty minutes following “activation of the emergency response organization.” Tr.
at M-2098.

4.169 In terms of communication capability, Mr. Amundson indicated that each control
room is able to communicate directly with the TSC, EOF, and OSC via dedicated circuits. In
addition, each control room contains circuits from the Emergency Notification Network, which is
part of the State and local system, and Emergency Notification System, which is part of the
Federal Telecommunications System. Although the control rooms are not expected to
communicate directly with each other during an event, they can do so with existing telephones
and radios if there is a particular reason. See Tr. at M-2094 to -2095; SNC Site Emergency
Plan Presentation at 14.

4.170 The Board questioned whether there would be any problems with a single TSC

for all four units, and raised a concern about the absence of face-to-face communication when
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the TSC is farther from the control room. Earlier in his testimony, Mr. Amundson had explained
that

[i(Industry experience over the past 25 years indicates that close

proximity of the TSC and the control room is not important.

Following TMI, it was anticipated that the decision makers would

need frequent, face-to-face communication with the control room

for technical and data exchanges. But with the advent of

advanced communication systems that provide detailed voice and

data information, these anticipated face-to-face communication

sessions seldom, if ever, occur during drills and exercises.
Tr. at M-2096. In responding to the Board’s TSC-related concerns, Mr. Amundson indicated
that, given the current high level of communications and data processing capabilities that exist,
this configuration is actually superior for the multi-unit site at Vogtle. It provides consistent
planning and execution as well as a single point of contact across all units onsite and so is less
confusing to implement. See Tr. at M-2099 to -2101. Mr. Amundson pointed out that the
command center area is 3700 square feet and has conference rooms to accommodate
face-to-face meetings of a large number of people within a very short distance from the control
rooms and adjacent to the command center. See Tr. at M-2102 to -2103. Mr. Amundson
asserted that the new TSC “meets or exceeds the guidance of NUREG 0696 and NUREG 0737,
Supplement 1, with the exception of the guidance to locate the TSC within two minutes of the
control room.” Tr. at M-2095.

4.171 The question of the importance of face-to-face communication was also
addressed by Mr. Musico in his testimony for the staff. He noted that while NUREG-0696
specifies a two-minute walking time requirement from the control room to the TSC, as was
discussed above, the walking time from the Unit 4 control room to the TSC is estimated at about
ten minutes. Mr. Musico acknowledged that, as a consequence of this discrepancy, in

reviewing SNC’s emergency plan the staff re-examined the NUREG-0696 guidance and

identified two key reasons for having the location of the TSC near the control room: (1) to
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facilitate management interaction and technical information exchange, i.e., communications;
and (2) to provide TSC access to control room data. See Tr. at M-2175 to -2176. According to
Mr. Musico, in then reviewing the communication strategy that has been proposed in support of
Vogtle Units 3 and 4, the staff found the SNC communication capabilities are redundant,
dedicated, and diversified and reflected an upgrade to the communication capabilities generally
available in 1979 that led to the generic two-minute walking time standard. See Tr. at M-2181;
Staff Site Emergency Plan Presentation at 15. Mr. Musico noted that, with respect to data
capabilities, there is the Protection and Monitoring System (PMS) and the Qualified Data
Processing System (QDPS), which is a subset of the PMS system, as well as the Safety
Parameter Display System (SPDS) and the Emergency Response Data System (ERDS) that
links to the PMS system as well as to the NRC. According to Mr. Musico, these multiple data
capabilities are improvements to what existed at the time of the Three Mile Island accident. See
Tr. at M-2182; Staff Site Emergency Plan Presentation at 19. The staff evaluation thus found
that “advanced communication capability would be acceptable to relax the two-minute walking
distance,” Tr. at M-2176, and that these communication capabilities could be used “to satisfy the
two-minute travel time.” Tr. at M-2177.

4,172 Mr. Musico noted, however, that in addition to the improvements in
communications and data availability, the staff identified a number of other factors that
supported approval of the common TSC, which were listed in the slides provided in support of
his testimony and included the increased efficiency of a common facility; elimination of
duplication of systems/equipment; fulfills TSC habitability requirements; moderate distance from
all control rooms; eliminates staffing confusion and need to staff multiple TSCs for multi-unit
events; permits coordinated response among all site units; provides centralized site support

point and single offsite support point of contact; increased separation from control rooms
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addresses post-9/11 security concerns; allows former Units 1 and 2 TSC to be backup TSC;
and is consistent with March 2007 approval of an alternate TSC location for the Clinton plant
that has a with a walking time of approximately fifteen minutes. See Tr. at M-2183 to -2184;
Staff Site Emergency Plan Presentation at 22-23. The staff thus “approved the common TSC
that is located further away, subject to final resolution of the rulemaking associated with the
AP1000 to ensure that the final outcome of that does not result in any inconsistencies with
respect to the staff's approval in the context of the ESP application.” Tr. at M-2183.

4.173 In terms of EALs, which inform the responses that are made to an emergency
situation, Mr. Amundson stated that the EALs for the Vogtle emergency plan will be developed
in the future to conform to proposed guidance document NEI-07-01, the guidance for
development of EALs associated with passive reactors. See Tr. at M-2087. “It is anticipated
that detailed EALs will be submitted to the NRC for final confirmation, approximately 18 months
prior to fuel load. In addition, EALs will be required to be in place to complete ITAAC 1.1.2.” Tr.
at M-2088. Regarding the EALSs, staff withess Mr. Musico testified, and illustrated with the
slides accompanying his testimony, how six of the permit conditions (PCs) imposed in the ESP
are EAL-related permit conditions (PCs) and reflect a concern over details associated with EAL
development that are not known at the ESP stage. Thus, in the case of PC-4 and PC-5, they
reflect the fact that the EALs are potentially affected by the pending DCD revision amendments,
while PC-6 and PC-7 are based on as-built plant conditions and instrumentation and PC-2 and
PC-3 address the EALs associated with NEI-07-01. See Tr. at M-2165; Staff Site Emergency
Plan Presentation at 12. Further, in response to a Board question regarding differences in the
EALs resulting from the pending AP1000 design amendment and NEI-07-01, Mr. Amundson
indicated that “[t]he difference lies primarily in the area of instrument and controls, digital

[control] rooms versus analog [control] rooms, particularly in relationship to annunciator
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systems.” Tr. at M-2118. “In addition, there are certain aspects of the electrical design that are
different in the sense that they’re not all required. AC power isn’t required for safety parameters
in the passive designs. So we made some modifications to the EALs in regards to AC power,
particularly off-site power.” Tr. at M-2118 to -2119.

4.174 Staff withess Mr. Musico also discussed the subject of the emergency planning
zones (EPZ) for the VEGP site, including the ten-mile plume exposure pathway EPZ and the
fifty-mile ingestion control pathway EPZ that are the basic constructs used in emergency
planning. See Tr. M-2145 to -2146; Staff Site Emergency Plan Presentation at 4. Mr. Musico
indicated that the ten-mile EPZ on the South Carolina side of the Savannah River is almost
entirely encompassed by the SRS, a facility under the purview of DOE, which makes the
situation unique relative to that at other plants. He indicated that there is a memorandum of
agreement (MOA) between DOE and SNC regarding emergency response in the event of an
accident at either the VEGP site or the SRS. Under the MOA, DOE would take full responsibility
for emergency response and protection of its people at the SRS. See Tr. at M-2146 to -2147;
Staff Site Emergency Plan Presentation at 5. According to Mr. Musico, “[t]he staff did not review
the emergency plans that DOE has for that site” because it is not within the scope of the staff’s
review. Tr. at M-2147. The staff did, however, review the MOA and was “satisfied that it
adequately represented the existing agreement between . . . DOE and the [SRS] and Southern.”
Tr. at M-2147. He stated that consistent with the staff's guidance in the SRP, “where an
applicant at an existing site incorporates by reference and utilizes the existing features
associated with an emergency plan into the application, there is a presumption of adequacy of
those aspects of the incorporated emergency plan[,] and hence the NRC doesn’t need to look at
it in detail.” Tr. at M-2147. In response to a Board inquiry about how the NRC ensures that a

site evacuation at the SRS will not conflict with a Vogtle evacuation if the NRC did not review
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the SRS emergency plan, Mr. Musico responded that the MOA between SNC and DOE
addresses in detail communication and coordination between the Vogtle site and SRS. See Tr.
at M-2147 to -2148.

4.175 Mr. Musico also discussed the evacuation time estimate (ETE) updated by SNC
in April 2006. The ETE provides an estimate of the time to evacuate the ten-mile EPZ. He
indicated that the ETE serves as an information resource in making the decision whether
sheltering or evacuation is appropriate. Using this information, the projected time that a release
might occur, which the offsite authorities would obtain from the applicant, and other factors, the
State authorities would decide whether it would be appropriate to shelter or to evacuate. The
ETE applies to all four units and was reviewed by the staff, with the assistance of PNNL staff.
See Tr. at M-2154 to -2156; Staff Site Emergency Plan Presentation at 11; see also Evacuation
Time Estimate Study at 1. Mr. Musico stated that the ETE was updated to support the
application, even though there was no requirement to do so. See Tr. at M-2163. In this regard,
after exchanging requests for additional information with SNC, the staff determined that “the
updated ETE in support of the emergency plan was adequate.” Tr. at M-2164. Mr. Musico also
informed the Board that the ETE “was subsequently shared with the off-site authorities to make
sure the results of that updated ETE were reflected in the off-site plans to ensure they
recommend the appropriate protective action recommendations.” Tr. at M-2164.

4.176 As the Board indicated in its original request for a site emergency plan
presentation, the Board was seeking additional information relative to the aspects of the
emergency plan that related to emergency coordination on a multi-unit site. See Licensing
Board Safety Questions at 3. In response to one Board question, Mr. Amundson explained that
the emergency plan is not necessarily limited to one reactor unit at a time, but involves “a

site-level response to the emergency.” Tr. at M-2156. In response to another Board question
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regarding the ability of the emergency response facilities to handle emergencies simultaneously
at more than one unit at a time (such as might occur with a common mode event, e.g., high
winds), Mr. Amundson declared that the “TSC is designed to handle an accident on more than
one unit at atime.” He explained further that “you could have something going on in Unit 1 and
something else going on in Unit 4. And the TSC is designed to handle that situation. As is the
EOF in Birmingham. In fact, that was demonstrated as part of the EOF approval process for the
centralized EOF facility.” Tr. at M-2157.

4 177 On behalf of the staff, Mr. Musico indicated that the classification of an
emergency situation at one unit, multiple units, or site-wide would be established to encompass
the worst case. In this way, if there were an unusual event at one unit and an alert at another
unit, the classification with the higher severity (i.e, alert) would apply to the entire emergency
response organization. See Tr. at M-2157 to -2158. With respect to a site level emergency
(i.e., an event affecting multiple units simultaneously), in response to a Board inquiry Mr.
Amundson stated that while it was not yet clear who would be the emergency director in the
sixty minutes prior to the activation of the TSC and EOF, such details were considered at the
level of the implementing procedures that are currently under development, taking into account
best practices in the industry and experience from other multi-unit sites. See Tr. at M-2159
to -2161. Mr. Musico likewise agreed that such details are at the level of the implementing
procedures, stating that the staff has not reviewed such procedures yet since, in accord with
ITAAC being imposed, they are not scheduled to be submitted for review until 180 days prior to
fuel load. See Tr. at M-2162. In addition, Mr. Musico testified that a table in
NUREG-0654/FEMA-REP-1 addresses onsite staffing, identifying “major functional areas,
locations, major tasks, position, title, or expertise, the number of staff on shift, capabilities for

additional staff, 30 minutes and 60 minutes.” Id. According to Mr. Musico, the staff reviewed
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the comparable staffing table that SNC provided with the ESP application and, after exchanging
requests for additional information, was satisfied that the SNC table was consistent with that in
NUREG-0654/FEMA-REP-1. See Tr. at M-2162 to -2163.

4.178 Finally, with regard to the ITAAC that have been imposed relating to emergency
planning, see FSER IC, at A-33 to -57, as staff withess Mr. Musico noted, these ITAAC, which
relate to a number of different planning standards, including the emergency classification
system, emergency communications, emergency facilities and equipment (in particular,
establishing a TSC), accident assessment, protective response, and exercises and drills, are
derived from generic ITAAC developed by the staff based on an assessment of what they
perceived could not reasonably be addressed under Part 52 prior to physical construction of a
plant. See Tr. at M-2132 to -2136. And in this regard, all but one of these emergency planning
ITAAC are to be resolved prior to fuel load. The only emergency planning ITAAC that does not
end at the time of fuel load is an ITAAC that involves the offsite exercise of the emergency plan,
which is reviewed by the Federal Emergency Management Agency (FEMA). See Tr. at M-2139
to -2141. This provision, ITAAC 8.1.3, states that “[t]he exercise is completed within the
specified time periods of Appendix E to 10 CFR Part 50, offsite exercise objectives have been
met, and there are either no uncorrected offsite deficiencies, or a license condition requires
offsite deficiencies to be corrected prior to operation above 5% of rated power.” FSER
at 13-135, 13-147.

4.179 Mr. Musico concluded the staff’s site emergency presentation by stating that “the
NRC and FEMA findings|,] subject to the permit conditions [and] the ITAAC[,] have found that
the on-site and off-site plans are adequate and that there is reasonable assurance that they can
be implemented” and “the finding by the staff . . . pursuant to 10 CFR 50.47(a) is that there is

reasonable assurance that adequate protective measures can and will be taken in the event of
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a radiological emergency, subject of course, to the permit conditions and the ITAAC.” Tr.
at M-2186.
e. Board Findings Relating to Site Emergency Plan

4.180 The Board finds that the staff's independent review of the proposed complete
and integrated emergency plan and information provided by SNC, including the ETEs and the
emergency planning-related ITAAC, was sufficient to conclude that the emergency plan
provides an adequate basis for an acceptable state of onsite and offsite emergency
preparedness, and that there is a reasonable assurance that the plan can be implemented
without any significant impediments, provided that the permit conditions are adequately
addressed and the ITAAC are met.

4.181 The Board concurs that the staff's decision to limit its review to proposed Units 3
and 4 and to the common features of the plan was appropriate. The Board also concurs that,
given the high level of communications and data processing capabilities that exists today, the
use of a centrally located TSC for all four units is acceptable for the multi-unit site and that the
proximity of the TSC to each of the control rooms still would facilitate face-to-face
communications if necessary. The Board notes that the staff performed an independent review
of the proposed communication and data capabilities and found them to be redundant,
dedicated, and diversified.

4.182 The staff identified seven permit conditions that are meant to address those
aspects of the emergency plan that might be impacted by the agency’s review of NEI-07-01 and
the ongoing AP1000 design certification revision rulemaking proceeding. The Board finds that
the proposed permit conditions are necessary to allow the development of EAL schemes for
Vogtle Units 3 and 4 that reflect the approved version of NEI-07-01, the final AP1000 design,

and as-built plant conditions and instrumentation, and to resolve differences between the



-97 -

proposed Vogtle Units 3 and 4 common TSC location and the TSC location specified in the
AP1000 DCD.

4.183 The Board further finds that the staff performed an adequate review of the local,
State, and federal governmental agencies’ emergency planning responsibilities certifications
provided by SNC as part of the complete and integrated emergency plans. The staff found that
SNC submitted the required certifications that indicate that the proposed emergency plans are
practicable; that these agencies are committed to participating in any further development of the
plans, including any required field demonstrations; and that these agencies are committed to
executing their responsibilities under the plans in the event of an emergency.

4.184 The Board finds that the ITAAC associated with emergency planning for both
Vogtle Units 3 and 4, which include ITAAC concerning EALs; communication among response
organizations; emergency facilities and equipment; accident assessment methods, systems and
equipment; development of protective actions; a full participation exercise; and emergency plan
implementing procedures, will provide reasonable assurance of acceptable onsite and offsite
emergency preparedness by assuring that the requirements of the emergency plan have been
effectively implemented. The Board notes that the full participation exercise ITAAC, which is the
only ITAAC that is not to be completed prior to fuel load, requires as a prerequisite to operation
above five percent of rated power that there are no uncorrected offsite exercise deficiencies.

7. Seismic Evaluation

a. Introduction

4.185 One of the crucial issues associated with an ESP is the evaluation of the seismic

suitability of a site for the construction and operation of any proposed nuclear units. In this

instance, applicant SNC provided its initial seismic evaluation in its SSAR,?” and the staff

" See Exhs. SNC00080A ([SNC], Vogtle [ESP] Application, pt. 2, [SSAR] § 2.5.1,
(continued...)
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conducted a review of seismic matters in SER sections 2.5 and 3.7 to cover the seismic
implications of both the SNC ESP and LWA requests, see FSER §§ 2.5, 3.7. The SNC SSAR
evaluation of tectonic features in chapter 2.5.1 included a literature review, contact with local
researchers, air photo interpretation, aerial reconnaissance, review of seismicity, seismic
reflection profiles, and geomorphic analysis of river terraces. See SSAR 80A, at 2.5.1-50; Tr.
at M-2239; see also Exh. SNC000091, at 8 (Vogtle ESP Mandatory Hearing Presentation #7,
Seismic Evaluation) [hereinafter SNC Seismic Evaluation Presentation]. The staff's FSER for
Vogtle Units 3 and 4 evaluates SNC’s ESP application relative to geologic, seismic, and
geotechnical engineering, as well as provides the safety analysis for the LWA request, in
chapters 2.5, 3.7, and 3.8 of the FSER. See FSER at 2-178 to -449, 3-5 to -24.

4.186 After issuing RAls to SNC, the staff generated its DSER, released in August
2007. Among its forty open items, twenty-two related to seismic matters. See [NRO/NRC],
Safety Evaluation of the [ESP] Application in the Matter of [SNC] for the Vogtle [ESP] Site at 1-5
to -7 (Aug. 2007) (ADAMS Accession No. ML072250471) [hereinafter DSER]. By the time the
ASER was released for ACRS review in November 2008, these seismic-related open items had
been closed. See ASER at 1-5. The analysis in the SSAR had shown that the Vogtle site
ground motion response spectra (GMRS), which is equivalent to the safe shutdown earthquake
for the site, see FSER at 2-317, had exceeded the AP1000 DCD, revision 15 certified seismic

design response spectra (CSDRS) in certain frequency ranges, see id. at 3-7. As a result, SNC

27(_..continued)
at 2.5.1-1 t0 -96 (rev. 5 Dec. 2008)) [hereinafter SSAR 80A]; SNC00080B ([SNC], Vogtle [ESP]
Application, pt. 2, [SSAR] § 2.5.1, at 2.5.1-97 to -116 (rev. 5, Dec. 2008)); SNC00080C ([SNC],
Vogtle [ESP] Application, pt. 2, [SSAR] § 2.5.1, at 2.5.1-117 to -131 (rev. 5 Dec. 2008))
[hereinafter SSAR 80C]; SNC00080D ([SNC], Vogtle [ESP] Application, Pt. 2, [SSAR] § 2.5.1,
at 2.5.1-132 to -162 (rev. 5 Dec. 2008)); SNCO0080E ([SNC], Vogtle [ESP] Application, pt. 2,
[SSAR] § 2.5.2 (rev. 5 Dec. 2008)) [hereinafter SSAR 80E]; SNC00080F ([SNC], Vogtle [ESP]
Application, pt. 2, [SSAR] § 2.5.4 (rev. 5 Dec. 2008)); SNC00080G ([SNC], Vogtle [ESP]
Application, pt. 2, [SSAR] app. 2.5E (rev. 5 Dec. 2008) (Westinghouse Elec. Co. LLC, AP1000
Vogtle Site Specific Seismic Evaluation Report (rev. 4 Oct. 2008)) [hereinafter SSAR 80G].
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provided a site-specific analysis to demonstrate the suitability of the site. See id. This analysis
was reviewed by the ACRS, and was an issue in its report to the Commission. See FSER

at E-2 (Letter from William J. Shack, Chairman, ACRS, to NRC Chairman Dale E. Klein (Dec 22,
2008)).

4.187 Because of the importance of the seismic evaluation as a factor in constructing
and operating a facility in a safe and environmentally sound fashion, the Board asked SNC and
the staff to review the seismic evaluation at the mandatory hearing, including outlining the staff’s
rationale for concluding that SNC'’s site-specific analysis met applicable agency requirements.
See Licensing Board Safety Questions at 2-3. The SNC and staff mandatory hearing
presentations were organized around the key topic areas in section 2.5, Geology, Seismology
and Geotechnical Engineering, and section 3.7, Seismic Design, in the SNC SSAR and the
staff's SER.

b. Witnesses and Evidence Presented

4.188 SNC, as the lead party, and the staff presented a total of ten witnesses during
the March 2009 evidentiary hearing on the mandatory/uncontested portion of this ESP
proceeding in support of their respective positions on the adequacy of the SER seismic
evaluation discussion and analysis relative to proposed Vogtle Units 3 and 4. At the evidentiary
hearing, each of these witnesses provided oral testimony, in conjunction with the parties’
prefiled slide presentations that were admitted as exhibits. See Tr. at M-2225 to -2364; SNC
Seismic Evaluation Presentation; Exh. NRC000065 (NRC Staff Presentation Topic #7, Seismic
Evaluation) [hereinafter Staff Seismic Evaluation Presentation].

i. SNC Witness
4.189 SNC presented one witness regarding the seismic evaluation issue, Donald P.

Moore. Mr. Moore, an SNC Consulting Engineer, provided overall technical oversight of SSAR
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section 2.5 that comprises the geology, seismology, and geotechnical portions of the ESP and
LWA applications. Mr. Moore, who received a B.S. in Civil Engineering from the University of
Alabama and an M.S. in Engineering from the University of Alabama at Birmingham, has forty
years of experience in the commercial nuclear power plant industry in the areas of civil,
structural, and seismic analysis and design, soil dynamic behavior, and seismic qualification of
structures, systems, and components. He is a registered professional engineer and his
consulting engineer position is the highest SNC engineering technical classification. Mr. Moore
has been a member of various national standards and code committees on seismic analysis
and design of nuclear facilities, and seismic qualification of electrical and mechanical
equipment, including American Society of Civil Engineers Standard 43, which is the basis for the
methodology used to develop the Vogtle site specific ground motion response analysis. See Tr.
at M-2234 to -2235; Exh. SNC000092 (Donald P. Moore CV).
i. Staff Witnesses

4.190 The staff presented five witnesses in support of its ESP-related evaluation of the
seismic and geologic characteristics of the Vogtle Units 3 and 4 site: Dr. Gerry Stirewalt, Senior
Geologist, Division of Site and Environmental Reviews, NRC/NRO/SERD; Sarah Gonzales,
NRC/NRO/SERD, Laurel Bauer, Geologist/Paleoseismologist, NRC/NRO/SERD; Bret Tegeler,
Senior Structural Engineer, NRC/NRO/Division of Engineering (DE); and Dr. Carl Constantino,
Professor Emeritus from the City University of New York. See Tr. at M-2297 to -2333. In
addition, Mr. Tegeler, Dr. John Ma, NRC/NRO/DE, Dr. Constantino, and Christian J. Araguas,
NRC Lead Project Manager for the Vogtle Units 3 and 4 ESP application, presented evidence

regarding the staff's seismic evaluation of the SNC LWA request.”® See Tr. at M-2334 to -2361

8 Dr. Weijun Wang, Senior Geotechnical Engineer, NRC/NRO/SERD, see
Exh. NRC000084 (CV of Weijun Wang), also was seated and sworn in as a witness as part of
the staff panel on seismic matters, but did not provide any oral testimony relative to this subject.
(continued...)
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4.191 Dr. Stirewalt received a Bachelor of Arts (B.A.) degree in Geology and
Mathematics from Catawba College and a Ph.D. in Structural Geology from the University of
North Carolina at Chapel Hill. His professional experience includes four years of teaching
geology at the university level, six years with Ebasco Overseas Corporation and Ebasco
Services, Inc., on geologic and geotechnical site characterization projects for siting nuclear and
fossil-fuel power plants, nine years with Battelle Memorial Institute providing support for DOE
efforts associated with siting a HLW repository; fourteen years with SRI and Mandex, Inc.,
providing support to the staff regarding, among other things, the geologic, tectonic, and
volcanic characteristics of the potential DOE HLW repository site at Yucca Mountain, Nevada;
and four years with the staff engaged in stakeholder outreach efforts associated with the Yucca
Mountain licensing process and, most recently, leading teams involved in the geologic and
geotechnical safety reviews of ESP and COL applications. See Tr. at M-2297;

Exh. NRC000083 (Gerry L. Stirewalt, Ph.D., P.G., SPQ).

4.192 Ms. Gonzalez has a B.S. in Geological Sciences from Canterbury University,
New Zealand, and an M.S. in Geophysics from San Diego State University. Before joining the
NRC, Ms. Gonzalez worked for three years as a seismologist with the SRI where, among other
things, she provided support for staff reviews regarding earthquake hazards and seismic
design criteria for the potential HLW repository at Yucca Mountain, Nevada. Since joining the
NRC in 2006, she has been responsible for reviewing ESP and COL applications and preparing
SER sections related to vibratory ground motion and seismic instrumentation. See Tr.

at M-2303; Exh. NRC000082 (Sarah H. Gonzalez SPQ).

28(_..continued)
In addition, Mark D. Notich, Environmental Project Manager for the Vogtle ESP application,
whose background and credentials have previously been described in sectionlV.A.1.b supra,
was sworn and presented testimony regarding the environmental impact review process as it
relates to seismic matters, which he indicated were deferred to the safety review process. See
Tr. at M-2362 to -2363.
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4.193 Ms. Bauer has a B.A. in Anthropology, a B.S. in Geology, and an M.S. in Earth
Sciences, all from the University of Memphis. Prior to joining the NRC, Ms. Bauer worked as a
USGS contract geologist responsible for coordinating and assisting on paleoseismology and
earthquake hazard studies in the central United States. Since joining the NRC in 2007, she has
been responsible for reviewing ESP and COL applications and preparing SER sections related
to regional and site geology, surface faulting, and paleoseismology. See Tr. at M-2306
to -2307; Exh. NRC000081 (Laurel M. Bauer SPQ).

4.194 Mr. Tegeler has a B.S. in Mechanical Engineering from the University of
Maryland, College Park, and an M.S. in Structural Engineering from George Washington
University. Prior to joining the staff in 2002, Mr. Tegeler had some eleven years experience with
the United States Navy, the United States Secret Service, and private consultant DLL Omni
Engineering, analyzing blast effects and designing ships and vehicles to account for such
effects. While with the NRC, Mr. Tegeler served for five years with RES providing technical
guidance on the effects of aircraft impacts and terrorist attacks on nuclear power plant
structures and spent fuel pools and, most recently, has worked in NRO reviewing seismic
design parameters and seismic system analyses associated with applications for new reactor
design certifications, ESPs, and COLs. See Tr. at M-2315, M-2334; Exh. NRC000087 (Bret
Andrew Tegeler, P.E., SPQ).

4.195 Dr. Constantino holds a Bachelor of Civil Engineering degree from City College
of New York, a Master of Civil Engineering degree from Columbia University, and a Ph.D. in Soil
Mechanics and Foundations from the lllinois Institute of Technology. He has served as a
consultant to both NRC and DOE for the last forty years on a variety of seismic issues and has
been involved in the development of standards associated with the seismic response of reactor

and underground waste storage facilities as well as with seismic safety evaluations and audits
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of particular facilities, including new and existing reactor facilities, the Waste Isolation Pilot
Project, the Yucca Mountain facility, and the SRS. See Exh. NRC000085 (Carl J. Costantino
CV).

4.196 Dr. Ma has B.S., M.S., and Ph.D. degrees in Civil Engineering from, respectively,
Chung Yang University, Taiwan, China, the University of Missouri at Rolla, and the University of
Texas. Since 1974, first for the Atomic Energy Commission and subsequently for the NRC, Dr.
Ma has been involved in the review, audit, and inspection of nuclear power plant structures.
See Exh. NRC000086 (Resume of John S. Ma).

4.197 The qualifications of Mr. Araguas were summarized previously in connection with
the hearing presentation on radiological impacts. See supra section IV.A.2.b.

4.198 Based on the foregoing, and the respective background and experience of the
proffered witnesses, the Board finds that each of these witnesses is qualified to testify as an
expert witness on the subject of the seismic evaluations associated with the ESP and LWA
applications for proposed Vogtle Units 3 and 4.

C. Regulations and Guidance Relating to Seismic Evaluation
4,199 Under 10 C.F.R. § 52.17(a)(1)(vi), an applicant’s SSAR must include
[tlhe seismic . . . and geologic characteristics of the proposed site
with appropriate consideration of the most severe of the natural
phenomena that have been historically reported for the site and
surrounding area and with sufficient margin for the limited
accuracy, quantity, and period of time in which the historical data
have been accumulated.
In providing this information, applicants must conform to the requirements of 10 C.F.R.
§ 100.23, which stipulates that the information provides
the principal geologic and seismic considerations that guide the
Commission in its evaluation of the suitability of a proposed site
and adequacy of the design bases established in consideration of

the geologic and seismic characteristics of the proposed site, such
that, there is a reasonable assurance that a nuclear power plant
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can be constructed and operated at the proposed site without

undue risk to the health and safety of the public.
Among other things, this provision, in conjunction with Appendix A to 10 C.F.R. Part 100, sets
forth in detail the geologic, seismic, and engineering characteristics as well as the siting factors
and criteria that govern an applicant’s seismic suitability showing. Additionally, the staff
provides further guidance in the form of Regulatory Guides 1.70, 1.165, 1.208, and
SRP section 2.5.1, that detail the matters that generally must be addressed in, and how the staff
will conduct its review of, an applicant’s seismic evaluation of a proposed nuclear power reactor
site.?

e. Evidentiary Presentation Regarding ESP Seismic Evaluation

i. Seismic-Related Background
4.200 The proposed Vogtle Units 3 and 4 site is located near Waynesboro, in Burke

County, Georgia, just to the southwest of the Savannah River. See FSER at 2-1. The Vogtle
Unit 3 site is approximately 1700 feet west of Vogtle Unit 2. According to SNC witness Mr.
Moore, the geology and geotechnical soil conditions associated with proposed Vogtle Units 3
and 4 are identical in all material respects to the conditions for Vogtle Units 1 and 2. Moreover,
Mr. Moore indicated, the VEGP site is directly across the river from DOE’s SRS, where there
have been a significant number of geological, seismological, and geotechnical studies
performed, including multiple deep borings and fault identification studies. Much of its site

information, Mr. Moore testified, was shared with SNC as part of the Vogtle ESP site

2 See [OSD, NRC], Regulatory Guide 1.70, Standard Format and Content of Safety
Analysis Reports for Nuclear Power Plants, LWR ed., § 2.5 (rev. 3 Nov. 1978) (pt. |, ADAMS
Accession No. ML011340072); [RES, NRC], Regulatory Guide 1.165, Identification and
Characterization of Seismic Sources and Determination of Safe Shutdown Earthquake Ground
Motion (Mar. 1997) (ADAMS Accession No. ML003740084); [RES, NRC] Regulatory
Guide 1.208, A Performance-Based Approach to Define the Site-Specific Earthquake Ground
Motion (Mar. 2007) (ADAMS Accession No. ML070310619); NUREG-0800, § 2.5.1 (rev. 4 Mar.
2007) (ADAMS Accession No. ML0O70730464).



- 105 -

investigation and proved to be very useful in supporting the Vogtle ESP. See Tr. at M-2238
to -2239. Further, Mr. Moore testified that, due to the technical complexity of the matters at
issue in section 2.5 of the SSAR, SNC formed a Review and Advisory Panel of distinguished
outside experts to review the work at key stages and to provide comments and
recommendations. See Tr. at M-2237.

ii. Pen Branch Fault

4.201 A tectonic feature of significant concern during the seismic assessment
associated with the Vogtle ESP application was a long underground fault, called the Pen Branch
fault, that was known to underlie the SRS and was expected to extend under the Vogtle site.
See FSER at 2-204 to -205. Although the fault previously had been determined not to be a
capable seismic source relative to the SRS, see Tr. at M-2240, both SNC and the staff
considered it important to assess its potential impact on the Vogtle site.

4.202 According to SNC witness Mr. Moore, SNC performed a seismic reflection survey
to pinpoint the location of the Pen Branch fault under the Vogtle site. See id.; SNC Seismic
Evaluation Presentation at 9-10. The fault exists in the deep bedrock at the interface between
the crystalline basement rock to the northwest, and the Triassic basin rock to the southeast.
See Tr. at M-2240 to -2241. The upper surface of these rock structures are about a thousand
feet below the Vogtle site grade, and the upper tip of the fault fracture line is several hundred
feet below grade. See Staff Seismic Evaluation Presentation at 6. Staff witness Dr. Stirewalt
testified that the SNC survey shows that the stratigraphic layers above the fault, such as the
Blue Bluff marl layer, have not been deformed by the fault. Moreover, according to Dr.
Stirewalt, since it is known from radiometric dating that these strata are about 33.7 million years
old, this provides strong evidence that the most recent fault movement happened more

than 33.7 million years ago. See Tr. at M-2300.
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4.203 Staff witness Dr. Stirewalt also testified that Regulatory Guide 1.208 specifies
that faults that have not moved within the last 1.8 million years (the cutoff for the Quaternary
Period in age) are defined to be non-capable. See id. He testified as well that SNC’s careful
mapping of the site surface, backed by its own field investigation, showed no deformation or
distortion in the area where the fracture line would have intersected the surface. According to
Dr. Stirewalt, this also provided good evidence that the Pen Branch fault is in fact
pre-Quaternary in age, and therefore not a capable fault. See M-2301 to -2302.

iii. Vibratory Ground Motion

4.204 SNC witness Mr. Moore outlined the approach used by SNC to develop the
site-specific probabilistic seismic hazard analysis (PSHA) utilized to determine the safe
shutdown earthquake (SSE) vibratory ground motion. See Tr. at M-2264 to -2268; SNC
Seismic Evaluation Presentation at 18; see also FSER at 2-236 to -239. SNC followed
procedures recommended in Regulatory Guide 1.165, albeit while developing the SSE GMRS
using the performance-based approach described in Regulatory Guide 1.208 (rather than the
reference-probability approach in Regulatory Guide 1.165). Per Regulatory Guide 1.165, SNC
used the 1986 Electric Power Research Institute (EPRI) seismic source and ground motion
models for the central and eastern United States as the basis for their ground motion
calculations. Given that the EPRI models were based on data taken up through 1984,
Regulatory Guide 1.165 also recommends a review and update, if necessary, of both models to
account for data taken since that time. See FSER at 2-236. After a review, SNC opted to
update both models. The major effort involved updating the so-called Charleston Seismic
Source. See Tr. at M-2264 to -2265. The Charleston seismic zone is centered near the east
coast of South Carolina, see SNC Seismic Evaluation Presentation at 19, about 100 miles from

the Vogtle site, and is the dominant seismic source for the site. See Tr. at M-2265, M-2269.
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SNC updates to the EPRI source model, which are summarized in FSER section 2.5.2.2.2, see
FSER at 2-240 to -248, involved significant changes in geometry, maximum magnitudes, and
the recurrence interval for maximum magnitude earthquakes. The recurrence interval was
reduced from several thousand years to less than one thousand years, which has the effect of
increasing the seismic hazard. See Tr. at M-2265 to -2266; Staff Seismic Evaluation
Presentation at 9.

4.205 Staff witnesses sought to provide evidence that the staff had carefully reviewed
SNC’s updating of the EPRI source model. Specific staff questions about the model resulted in
several open items in the DSER. See DSER at 1-5, 1-6. For example, the staff questioned
whether SNC had provided adequate paleoliquefaction evidence to rule out the occurrence of
large inland earthquakes. The staff was also concerned whether one of the teams providing
input into the original EPRI source model had adequately characterized the hazard. Finally, the
staff questioned whether the potential impact of the Eastern Tennessee Seismic Zone (ETSZ)
had been properly accounted for. According to the staff withesses, based on additional
information and analyses provided by SNC, and in the case of the ETSZ, additional sensitivity
studies performed by the staff, the open items were all closed. See Tr. at M-2309 to -2313;
Staff Seismic Evaluation Presentation at 13-18.

4.206 With respect to upgrading the ground motion model, Mr. Moore testified that SNC
used an updated version developed by a 2004 EPRI sponsored study. See Tr. at M-2265. This
model was used to propagate the ground motion from the Charleston source, through the deep
bedrock to the Vogtle site. Since Vogtle is a deep soil site, where the hard bedrock is more
than a thousand feet below grade, site amplification factors were determined and used to
calculate the uniform hazard spectra at the site surface. See Tr. at M-2265, M-2267.

Ultimately, according to Mr. Moore, SNC calculated the SSE surface GMRS using the
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methodology specified in Regulatory Guide 1.208. See Tr. at M-2268. The horizontal and
vertical GMRS results, which are set forth in Figure 2.5.2-44b in the SSAR, see SSAR 80E,
at 2.5.2-153; SNC Seismic Evaluation Presentation at 23, show that the peak surface ground
acceleration at 100 hertz (Hz) is 0.266 g. See Tr. at M-2271.

4.207 The staff witnesses testified that, following its review, the staff concluded that the
Vogtle GMRS was an adequate representation of the regional and local seismic hazard and met
the applicable requirements of 10 C.F.R. Parts 52 and 100. Further, the staff found that the
GMRS values are within those that new reactor designs are generally engineered to withstand,
but noted that the appropriateness of the specific design proposed for the Vogtle site will be
determined at the COL stage when the detailed design of safety systems is available. See Tr.
at M-2313 to -2314; Staff Seismic Evaluation Presentation at 20.

4.208 Additionally, when the GMRS calculated for the site is compared to the AP1000
CSDRS, it was found that the GMRS is not bounded by the CSDRS. See SSAR 80G, at 14
(fig. 3-4). This is an issue for consideration relative to the LWA application, as is discussed in
section IV.A.7.f below.

iv. Surface Faulting

4.209 SNC'’s evaluation of potential surface faulting is provided in section 2.5.3 of the
SSAR, while the staff’s review of this topic is in section 2.5.3 of the FSER. See FSER at 2-326.
Based on its detailed review, the staff concluded that SNC had provided a thorough and
accurate characterization of surface and near-surface faulting and nontectonic deformation as
required by 10 C.F.R. § 100.23(c)-(d). The staff also stated that the SSAR provided an
adequate basis to conclude that there is no evidence that surface faulting and deformation

present a hazard for the site area. See FSER at 2-343.
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4.210 During the mandatory hearing, staff witness Dr. Stirewalt made note of a DSER
open item relating to what were referred to as injected sand dikes at the site. See Tr.
at M-2318; Staff Seismic Evaluation Presentation at 21. As Dr. Stirewalt indicated, the staff
determined that SNC initially failed to demonstrate that these features were not associated with
seismically-induced liquefaction. In response, SNC provided field evidence to demonstrate that
the dikes were most likely formed by sediment collapse overlying minor dissolution features.
The staff subsequently determined this evidence was sufficient to close the open item. See Tr.
at M-2318 to -2320.

V. Stability of Subsurface Materials

4.211 Information on the stability of subsurface materials, i.e., those materials located
directly under the proposed new Vogtle units, and SNC efforts to address stability issues
regarding those materials, is presented in section 2.5.4 of the SSAR and SER. See FSER
at 2-344. SNC witness Mr. Moore testified at the hearing that this information was required for
developing the PHSA, see Tr. at M-2270, as well as to support the LWA and COL applications.
See Tr. at M-2248 to -2249.

4.212 SNC witness Mr. Moore described four major layers that underlie the Vogtle site.
The top layer, referred to as the upper sands or the Barnwell Group, extends down an average
of ninety feet from the surface. These sands are quite variable, ranging from very loose to very
dense. Near the bottom of these sands is what is called the Utley limestone. It is very porous,
with cavities caused by dissolution. The layer below the Barnwell Group is called the Blue Bluff
marl or the Lisbon Formation. It has an average thickness of seventy-six feet. Itis a very hard,
slightly sandy, cemented, calcareous silt/clay layer. The third layer down is called the lower
sands or the Coastal Plain Deposits and consists of about 900 feet of dense sands. The bottom

layer is the Dunbarton Basin bedrock, the top of which is about 1050 feet below the surface.
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See Tr. at M-2249 to -2250; SNC Seismic Evaluation Presentation at 12-14; SSAR 80C,
at 2.5.1-124 (fig. 2.5.1-41).

4.213 To improve the stability of the materials at the foundation level of the nuclear
island for each facility, Mr. Moore testified that SNC plans to excavate the upper sands under
Units 3 and 4 all the way down to the Blue Bluff marl layer. The excavated material would then
be replaced with an engineered compacted granular backfill. This was also done in connection
with the construction of existing Units 1 and 2. Mr. Moore testified that the reason for removing
the Barnwell Group layer was to eliminate potential subsurface stability problems, and the
potential for seismic liquefaction. See Tr. at M-2250 to -2252; SNC Seismic Evaluation
Presentation at 13.

4.214 Also in this regard, SNC witness Mr. Moore described the construction of a test
pad at which twenty feet of a hill at the site was excavated and backfilled employing the same
material and placement procedures used in the construction of Units 1 and 2. Tests were then
performed to document the static and dynamic properties of the backfill, including an important
test that involved measuring the shear wave velocity, which is considered a good indicator of
adequate soil. See Tr. at M-2257, M-2259. The AP1000 DCD requires a minimum shear wave
velocity of at least 1000 feet per second (ft/sec) at the foundation depth (i.e., forty feet below the
surface for Units 3 and 4). Mr. Moore testified that measurement results indicated the
1000 ft/sec requirement can be achieved. See Tr. at M-2258 to -2260; SNC Seismic
Evaluation Presentation at 17. He also stated that ITAAC have been established to ensure that
the actual backfill to be emplaced for Units 3 and 4 will meet the design requirements necessary
to ensure this minimum sheer wave velocity requirement is reached. See Tr. at M-2260.

4.215 The staff witnesses also sought to present extensive evidence at the hearing

regarding the staff’s review of the SNC analysis and its conclusions relating to subsurface
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materials stability. At the time the DSER was released in August 2007, the staff had included
open items relating to field and laboratory testing of subsurface materials, the measurements of
shear-wave velocity and the development of soil degradation and damping ratio curves. See Tr.
at M-2321 to -2322, M-2325 to -2328; Staff Seismic Evaluation Presentation at 22. The staff felt
that SNC had not initially provided sufficient field data and laboratory tests to determine the
reliability of the subsurface soil index properties. See Staff Seismic Evaluation Presentation
at 23. SNC performed additional field and laboratory investigations to address the staff’s
concerns. See Tr. at M-2323 to -2324; Staff Seismic Evaluation Presentation at 23-26. Staff
witness Dr. Costantino provided examples of the types of additional tests performed. He
testified that, while there were only fourteen borings performed originally, SNC ultimately
conducted 174, including forty-two borings that extended down through the Blue Bluff marl layer
and into the dense sands below. According to Dr. Consantino, SNC more than doubled the
number of cone penetrometer tests (CPTs) to provide additional velocity information for material
that could be used as backfill material. See Tr. at M-2323 to -2324; SNC Seismic Evaluation
Presentation at 24. Dr. Consantino indicated the staff also was concerned that SNC had not
provided sufficient shear-wave velocity measurements, nor performed dynamic testing to verify
dynamic material property curves, both leading to open items in the DSER. SNC carried out
sufficient additional testing and analyses to close these open items. See Tr. at M-2325
to -2328; Staff Seismic Evaluation Presentation at 25, 27. The subsurface material testing and
analyses are summarized in FSER section 2.5.4.1. See FSER at 2-344 to -356.

4.216 The staff ultimately concluded that SNC had adequately determined the
engineering properties of subsurface soils, provided sufficient information to characterize the

shear-wave velocity profiles, demonstrated static and dynamic stability of the site and structural
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backfill materials, and determined that subsurface soils and backfill materials are not subject to
liquefaction. See Tr. at M-2331 to -2333; Staff Seismic Evaluation Presentation at 35.

4.217 The staff had also identified twelve COL action items in the DSER. See Staff
Seismic Evaluation Presentation at 22. All of these action items were resolved through the
additional information SNC provided in support of the LWA request as SSAR revisions. See Tr.
at M-2330; Staff Seismic Evaluation Presentation at 30.

f. Geotechnical and Structural Engineering Review of Limited Work
Authorization

4.218 As set forth in its August 2007 LWA request, the scope of the LWA involves soil
foundation (engineered backfill) work, placement of a concrete mud mat and waterproofing
membrane and placement of a mechanically stabilized earth (MSE) wall. See Staff Seismic
Evaluation Presentation at 40; FSER ati. The concrete floor of the nuclear island structure is to
be poured directly on the mud mat, while the subsurface portion of the walls will be poured up
against the MSE wall. See Tr. at M-2276 to -2277; SNC Seismic Evaluation Presentation at 25.

4.219 With regard to the engineered backfill, the staff withnesses indicated that there are
two ITAAC to ensure that the as-built backfill will meet certain seismic specifications. First, the
backfill must meet a compaction criterion of ninety-five percent modified Proctor compaction.
See Staff Seismic Evaluation Presentation at 47-49; see also Tr. at M-2340 to -2341. Second,
the as-built backfill at and below the nuclear island foundation depth must have a shear-wave
velocity of at least 1000 ft/sec. See Tr. at M-2341; Staff Seismic Evaluation Presentation
at 49-50. The staff concluded that SNC had developed adequate engineered backfill
specifications and had established ITAAC that are adequate to ensure that these specifications
will be met during actual placement of the backfill. See Tr. at M-2341 to -2342; Staff Seismic

Evaluation Presentation at 51.
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4.220 The emplacement of the mud mat is the subject of another ITAAC. SNC witness
Mr. Moore testified that the mud mat is constructed by placing six inches of concrete on the
engineered backfill material, spraying on a waterproofing membrane, and then placing another
six inches of concrete over the membrane. See Tr. at M-2277. Staff withess Mr. Tegeler
testified that to meet the requirements specified in the AP1000 DCD, the coefficient of friction
between the waterproofing membrane and mud mat concrete must be at least 0.7. See Tr.
at M-2349. Mr. Tegeler and Dr. Ma also explained that while preliminary data from a vendor
indicates this requirement can be met, the ITAAC requires that realistic onsite testing be
performed to ensure the requirement is met in the as-built mud mat. See Tr. at M-2350
to -2351.

4.221 Another important parameter in the LWA seismic evaluation is the foundation
input response spectra (FIRS). SNC witness Mr. Moore and the staff witnesses explained that
this is similar to the GMRS, except it provides the seismic input at the base of the nuclear island
foundation, forty feet below grade. See Tr. at M-2271 to -2272; Staff Seismic Evaluation
Presentation at 41. Mr. Moore testified that, as was the case with the GMRS, the FIRS also
exceeded the AP1000 CSDRS in certain frequency ranges. See Tr. at M-2280; SNC Seismic
Evaluation Presentation at 27. Therefore, SNC performed a site-specific analysis to attempt to
show that the site seismic demand does not exceed the AP1000 certified design capability. See
Tr. at M-2283. This site-specific analysis, which is documented in SSAR appendix 2.5E, see Tr.
at M-2286, was described at the hearing by SNC witness Mr. Moore as a two-dimensional (2-D)
soil-structure interaction (SSI) model used to evaluate the seismic stability of the nuclear island
in terms of potential sliding or overturning, see Tr. at M-2283 to -2284. He stated that the model
was the standard AP1000 2-D seismic model, except that it used Vogtle ground motion input,

rather than the certified design ground motion, and the Vogtle site soil shear-wave velocity
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profiles. See Tr. at M-2285; SNC Seismic Evaluation Presentation at 29. The results of this
analysis from SSAR appendix 2.5E, as presented by Mr. Moore at the hearing, showed that the
site-specific calculations were bounded by the AP1000 certified design results. See Tr.

at M-2286 to -2287; SNC Seismic Evaluation Presentation at 30.

4.222 Seismic stability safety factors also were calculated by SNC and compared to
established limits in appendix 2.5E of the SSAR, the results of which Mr. Moore summarized at
the hearing. The safety factor is defined as the ratio of seismic capacity to seismic demand
(C/D). See Tr. at M-2278 to -2279; SNC Seismic Safety Evaluation Presentation at 26.
According to Mr. Moore, the SNC analysis predicted a minimum sliding C/D of 1.83, and a
minimum overturning C/D of 2.45. Both of these exceed the stated safety margin lower limit
of 1.1. The static bearing C/D was calculated to be 11.9, which also exceeds by a considerable
degree the American Society of Civil Engineers-acceptable design guide for foundations of
about 3.0. The dynamic bearing C/D of 5.6 likewise is greater than a typical safety factor for
dynamic bearing of 2.25. See Tr. at M-2292 to -2293; SNC Seismic Safety Evaluation
Presentation at 31. As a consequence, Mr. Moore concluded that, from SNC’s perspective, “the
backfill is fully acceptable, and able to support the nuclear island with a significant margin. And,
therefore, supports the LWA.” Tr. at M-2293.

4.223 For its part, according to the staff witnesses, the staff based its LWA-related
seismic structural engineering review on SRP sections 3.7.1, 3.7.2, and 3.8.5. See Tr.
at M-2343; see also SRP §§ 3.7.1 (rev. 3 Mar. 2007), 3.7.2 (rev. 3 Mar. 2007), 3.8.5 (rev. 2 Mar.
2007) (ADAMS Accession Nos. ML070640306, ML070640311, MLO70550055). The results of
these reviews are summarized in the three counterpart sections in the FSER. With respect to
FSER section 3.7.1, which covers seismic design parameters, including vibratory ground

motion, critical damping, and supporting media pertaining to SSI modeling, see Staff Seismic
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Evaluation Presentation at 54, staff witness Mr. Tegeler testified that, while an alternative
method was used by SNC to develop the FIRS, the method resulted in a conservative estimate
for the horizontal seismic demand. He stated that the staff also concluded that the FIRS
satisfied the 10 C.F.R. Part 50, Appendix S requirement that the free field motion at the
foundation elevation exceeds a minimum peak ground acceleration value of 0.1 g. Mr. Tegeler
further testified that, relative to the staff’'s LWA review, the staff found the critical structural
damping values used in the SNC SSI analysis were consistent with regulatory guidance,
specifically Regulatory Guide 1.61, see [RES, NRC], Regulatory Guide 1.61, Damping Values
for Seismic Design of Nuclear Power Plants (rev. 1 Mar. 2007) (ADAMS Accession No.
MLO070260029), and that the parameters used to characterize supporting media were consistent
with the measured values. See Tr. at M-2347 to -2348.

4.224 FSER section 3.7.2 documents the staff’s review of the seismic systems
analysis, including the model description and the SSI analysis. See Staff Seismic Evaluation
Presentation at 54. Mr. Tegeler testified that the staff found that the use of the 2-D SSI
computer model was acceptable for the evaluation of sliding stability and bearing pressure
demands. He noted that the staff also compared some of SNC’s SSI analysis results with the
AP1000 DCD (revisions 16 and 17) soft soil case and found them to be similar. Finally, based
on independent staff calculations, the staff determined that the maximum seismic base shear
forces were acceptable. See Tr. at M-2348 to -2349; Staff Seismic Evaluation Presentation
at 59-60.

4.225 FSER section 3.8.5 concerns the analysis of foundation stability. See Staff
Seismic Evaluation Presentation at 54. Mr. Tegeler testified that the staff reviewed the
maximum horizontal forces and maximum friction forces below the mud mat and concluded that

the nuclear island structure will not slide during the safe shutdown earthquake. He also testified
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that the staff concluded that the minimum safety factor with respect to failure of the dynamic soil
bearing capacity during an SSE is 2.34. See Tr. at M-2356 to -2357.

4.226 In summary, Mr. Tegeler declared that, relative to its LWA seismic analysis, SNC
had adequately developed the seismic design parameters and met the applicable regulatory
requirements. He stated that, with respect to the seismic systems analysis, SNC had
adequately performed the site-specific SSI analysis relative to determining the maximum
seismic demands and likewise had met the applicable regulatory requirements. He further
testified that, in its foundation analysis, SNC had demonstrated that the mud mat and
waterproofing membrane are adequate, and that the nuclear island foundation is stable during
an SSE event. See Tr. at M-2357 to -2358; Staff Seismic Evaluation Presentation at 64. Lastly,
Mr. Araguas indicated that the staff's evaluation of in-structure seismic response associated
with LWA activities will be done as part of its ITAAC review during the COL review. See Tr.
at M-2358 to -2362.

g. Board Findings Relating to Seismic Evaluation

4.227 The Board finds that the written record and mandatory hearing presentations
clearly indicate the staff conducted a thorough review of SNC’s evaluation of seismic factors
relevant to Vogtle Units 3 and 4, including LWA-associated activities. As is evidenced by the
the large number of seismic-related RAls and DEIS open items pursued by the staff, the staff
examined every major aspect of SNC’s seismic analysis to ensure that regulatory requirements
were met. The staff made site visits, requested additional onsite measurements, checked input
parameters, and performed relevant independent calculations. The Board further finds that
SNC’s approach of removing the Barnwell Group layer and replacing it with engineered backfill
provides a sound basis for meeting seismic requirements at the site. As a consequence, we

conclude that a preponderance of the evidence in the record before us supports the conclusion
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that the site, as modified with the proposed backfill, has seismic characteristics that meet the
agency’s regulatory requirements so as to support issuance of an ESP and an LWA.

4.228 Relative to the staff’s review of the technical information presented in the Vogtle
ESP application pertaining to the LWA activities being requested, the staff evaluated SNC's
seismic analysis and design, including the design ground motion, the foundation input response
spectra, and the supporting media for seismic design. The staff also reviewed the applicable
seismic system analyses, including the foundation stability of the nuclear island against sliding
and overturning, the maximum dynamic bearing pressures developed beneath the foundation
basemat, and the horizontal seismic shear stresses developed between the basemat and the
top of the mudmat, between the two halves of the mudmat through the waterproofing
membrane, and between the bottom of the mudmat and the foundation soils. The Board finds
that the staff's review was sufficient to conclude that SNC adequately demonstrated that it met
the applicable LWA requirements associated with the stability of subsurface materials and
foundations for the requested LWA activities at the Vogtle site.

4.229 SNC also has provided ITAAC for LWA activities associated with backfill and the
waterproof membrane. The LWA ITAAC charts are on FSER page A-32. The backfill ITAAC for
the LWA includes requirements that the backfill material underneath seismic category 1
structures be installed to meet a minimum of ninety-five percent modified proctor compaction,
and that the shear wave velocity be greater than or equal to 1000 ft/sec at the depth of the
nuclear island foundation and below. The waterproof membrane ITAAC requires that the friction
coefficient to resist sliding is 0.7 or higher. The Board finds that the proposed ITAAC for the
LWA are adequate to ensure that the installation of the foundation for the nuclear island will be

in accordance with NRC regulations and guidance and will provide adequate margins of safety.
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8. Severe Accident Mitigation Design Alternatives
a. Introduction

4.230 Severe accident mitigation alternatives (SAMAs), encompass potential plant
modifications, sometimes referred to as severe accident mitigation design alternatives
(SAMDASs), as well as plant procedural changes or training program changes that can reduce
the risks of severe accidents. See ESRP at 7.3-1. Section 7.2 of SNC’s ER considers the
impact of severe accidents, see ER at 7.2-1 to 7.2-8, and section 7.3 of the ER addresses
SAMAs and SAMDASs, see id. at 7.3-1 to 7.3-6.%° Relative to the staff's review, FEIS
section 5.10.2 addresses severe accident impacts, see FEIS 1B, at 5-80 to 5-89, while FEIS
section 5.10.3 considers SAMAs, including SAMDAs, see id. at 5-89 to 5-91. Both the
applicant’'s ER and the staff's FEIS conclude that there are no cost-effective SAMDAs for the
VEGP site. See ER at 7.3-1; FEIS 1B, at 5-90. Procedural and training SAMAs are to be
addressed when the plant design is finalized and procedures are developed. See ER at 7.3-4;
FEIS 1B, at 5-91.

4.231 The Board sought further information regarding the site-specific SAMDA analysis
that formed the basis of the conclusion in the staff’'s FEIS that there were no cost-beneficial
design alternatives required to be implemented at the Vogtle ESP site. The Board also sought
information on how uncertainties were accounted for in this analysis and the major differences
between the site-specific analysis and the analysis in the AP1000 DCD. See Licensing Board
Memorandum and Order (Memorializing Results of Prehearing Conference and Providing

Additional Administrative Directives) (Feb. 4, 2009) at 7 (unpublished).

% Chapter 7 of the ER, which was not among the parts of the ER proffered for
admission into evidence, can be found under ADAMS Accession No. ML091540840.
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b. Witnesses and Evidence Presented

4.232 Information relative to the Board’s review of the staff's SAMDA assessment came
principally from oral testimony, and the associated presentation slides, of staff withess James V.
Ramsdell, Jr. See Tr. at M-2365 to -2374; Exh. NRC000066 (NRC Staff Presentation Topic #8:
Severe Accident Mitigation Design Alternatives) [hereinafter Staff SAMDA Presentation]. Mark
Notich was also available to respond to Board questions on the subject of SAMDAs at the
hearing. See Tr. at M-2365. Applicant SNC did not provide testimony on this topic.

4.233 Mr. Ramsdell's qualifications are discussed in connection with radiological
impacts. See supra section IV.A.2.b.ii. Mr. Notich’s qualifications are discussed above in
connection with water impacts. See supra section IV.A.1.b.

4.234 Based on the respective qualifications and experience of the proffered witnesses,
the Board finds Mr. Ramsdell and Mr. Notich qualified to testify as expert withesses regarding
the SAMA/SAMDA analysis relative to the Vogtle ESP application.

C. Regulations and Guidelines Relating to SAMDA Analysis

4.235 Severe accidents are defined as accidents "in which substantial damage is done
to the reactor core whether or not there are serious offsite consequences." Policy Statement on
Severe Reactor Accidents Regarding Future Designs and Existing Plants, 50 Fed. Reg. 32,138,
32,138 (Aug. 8, 1985). NRC safety and environmental regulations require consideration of the
consequences of severe accidents. Section 52.17 of title 10 of the Code of Federal Regulations
requires an ESP applicant to submit a safety assessment that includes an analysis of a fission
product release from an accident, “using the expected demonstrable containment leak rate and
any fission product cleanup systems intended to mitigate the consequences of the accidents.”
10 C.F.R. § 52.17(a)(1)(ix). The fission product releases in question are associated with

accidents that have “generally been assumed to result in substantial meltdown of the core with
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subsequent release into the containment of appreciable quantities of fission products.” 1d.
§ 52.17(a)(1)(ix) n.1. Thus, implicitly, some discussion of SAMAs is required under the safety
regulations.

4.236 On the environmental side, NEPA section 102(2)(C) “implicitly requires agencies
to consider measures to mitigate [environmental] impacts.” [NEI]; Denial of Petition for

Rulemaking, 66 Fed. Reg. 10,834, 10,836 (Feb. 20, 2001); see also Progress Energy Florida,

Inc. (Combined License Application for Levy County Nuclear Power Plant, Units 1 and 2),
LBP-09-10, 70 NRC __,  (slip op. at 55) (Jul. 8, 2009). NRC regulations also require an
applicant’s ER to include an analysis of “alternatives available for reducing or avoiding adverse
environmental effects.” 10 C.F.R. § 51.45(c). NRC'’s policy statement on Nuclear Power Plant
Accident Considerations Under the National Environmental Policy Act of 1969, 45 Fed.
Reg. 40,101 (Jun. 13, 1980), specifically provides for consideration of measures to prevent or to
mitigate the consequences of severe accidents in the ER and EIS of certain categories of
nuclear plants. See id. at 40,103. The agency’s 1985 severe accident policy statement,
50 Fed. Reg. at 32,138, provides for consideration of severe accidents for new plant designs.
4.237 ESRP Sections 7.2 and 7.3 provide further guidance on the evaluation of severe
accidents and SAMAs. See ESRP at 7.2-1 to 7.3-8. The scope of SAMA analysis includes the
identification and evaluation of design alternatives, procedural modifications, and training
program changes that reduce the radiological risk from a severe accident by preventing
substantial core damage or by mitigating the impacts by limiting releases from containment in
the event that substantial core damage occurs. See ESRP at 7.3-1. As was noted above,
SAMDAs, which are limited to potential design changes, are a subset of SAMAs; however, the

terms are sometimes used interchangeably. See id.
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4.238 In evaluating ESP applications, where detailed design information is not
available, the Commission may defer resolution of SAMA issues until the 10 C.F.R. Part 50

construction permit (CP) or 10 C.F.R. Part 52 COL stage. See North Anna ESP, CLI-07-27,

66 NRC at 237 & n.126. SNC, however, has selected the AP1000 certified design for proposed
Vogtle Units 3 and 4. Because NRC regulations require design certification applicants to
address SAMDAs, see, e.g., 10 C.F.R. §§ 51.30(d), 51.55(a), enough information was available,
through the AP1000 DCD, to conduct a limited SAMDA analysis for the Vogtle ESP application.

4.239 Under the AP1000 revision 15 design certification rule, “[a]ll environmental issues
concerning severe accident mitigation design alternatives associated with the information in the
NRC'’s [environmental assessment (EA)] for the AP1000 design and Appendix 1B of the generic
DCD, for plants referencing this appendix whose site parameters are within those specified in
the severe accident mitigation design alternatives evaluation” are considered resolved. 10
C.F.R. Part 52, app. D, § VI.B.7. Thus, because the Vogtle ESP application references the
AP1000 certified design, if the VEGP site parameters are within those of the AP1000 DCD, the
AP1000 SAMDA analysis resolves the issue of SAMDAs for the Vogtle ESP application.

d. Evidentiary Presentation

4.240 Initially, staff witness Mr. Ramsdell pointed out that the option to include a
SAMDA/SAMA analysis at the ESP stage is provided in ESRP section 7.3. Nonetheless,
according to Mr. Ramsdell, the Vogtle ESP is the first ESP application to do so because it refers
to a specific plant design, in contrast to the earlier ESPs that used a plant parameter envelope
approach for which a SAMDA analysis would not be applicable. See Tr. at M-2367. In
response to a Board question, Mr. Ramsdell pointed out that SAMDASs are limited to plant
design changes, whereas SAMA is a more generic designation that also includes changes to

plant procedures and training. See Tr. at M-2367 to -2368.
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4.241 Mr. Ramsdell testified that the Vogtle ESP application references revision 15 of
the AP1000 DCD (Appendix D of 10 C.F.R. Part 52). See Tr. at M-2368. In the FSER for this
AP1000 DCD, the staff looked at the probabilistic risk assessment provided by Westinghouse
for the AP1000. See Tr. at M-2368 to -2369; Staff SAMDA Presentation at 5; [NRR, NRC],
[FSER] Related to Certification of the AP1000 Standard Design, NUREG-1793, ch. 19 (Sept.
2004), available at http://www.nrc.gov/reading-rm/doc-collections/nuregs/staff/sr1793/. As Mr.
Ramsdell noted, for its part, Westinghouse started with a list of about 100 potential design
alternatives and narrowed it down to sixteen (fourteen design alternatives identified by
Westinghouse and two added by the staff). See Tr. at M-2369. The staff reviewed the results of
the uncertainty analysis conducted previously for the AP600 (an earlier Westinghouse design)
and then evaluated the potential benefits of implementing these design alternatives. See id.
The staff review was documented in an EA, see [EA] by the [NRC] Relating to the Certification
of the AP1000 Standard Plant Design Docket No. 52-006 (ADAMS Accession No.
ML053250292) [hereinafter AP1000 EA], that accompanied the design certification rule. See Tr.
at M-2369. Presenting the conclusions from the AP1000 EA, Mr. Ramsdell noted that (1) none
of the design modifications evaluated is justified on the basis of cost benefit considerations; and
(2) it is unlikely that any other design changes would be justified in the future on the basis of
reducing person-rem exposure because the core damage frequencies are very low based on an
absolute scale. See Tr. at M-2369; Staff SAMDA Presentation at 6. The EA also concluded
that

“the evaluation provides reasonable assurance that there are no
additional SAMDASs beyond those currently incorporated into the
AP1000 design which are cost-beneficial, whether considered at
the time of the approval of the AP1000 design certification or in
connection with the licensing of a future facility referencing the

AP1000 design certification, where the plant referencing this
appendix is located on a site whose site parameters are within
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those specified in Appendix 1B of the AP1000 [DCD]. These
issues are considered resolved for the AP1000 design.”
Staff SAMDA Presentation at 7 (quoting AP1000 EA at 4).

4.242 As indicated above, 10 C.F.R. Part 52, app. D, § VI.B.7, states that SAMDA
issues are resolved for an application referencing the AP1000 DCD if the specific site
parameters are covered by the site parameters assumed in the DCD SAMDA analysis. As a
result, according to Mr. Ramsdell, the staff’'s analysis focused on determining whether the
Vogtle ESP site parameters were bounded by the generic site parameters in the AP1000 DCD.
See Tr. at M-2371. Mr. Ramsdell testified that, given the extensive amount of meteorological
data, economic cost parameters such as land use information, and population numbers and
distributions, the staff decided that it was more “appropriate to use values that describe impacts
to determine whether the site-specific values are bounded by the site parameters than to base
the determination on comparison of individual elements of large data sets.” Staff SAMDA
Presentation at 8; see also Tr. at M-2371. Mr. Ramsdell also declared that the staff decided
that the person-rem per reactor year and the offsite economic costs (in dollars per reactor year)
were the most appropriate values for determining whether the Vogtle site is bounded by the
generic site. See Tr. at M-2371. These numbers were then used to determine the risk of
severe accidents. Mr. Ramsdell further noted that, for the AP1000, the probability-weighted,
mean population dose risks derived from table B1-3 in appendix B1 of the DCD and the base
case and sensitivity case maximum attainable benefits listed in table B1-4 were judged to be the
appropriate measures to determine whether the Vogtle site values are within the site
parameters specified in appendix B1. See Staff SAMDA Presentation at 8.

4.243 As described by Mr. Ramsdell, the staff compared the VEGP site-specific
analysis results with the DCD values. In all cases, the Vogtle site-specific numbers were lower

than the generic values included in appendix B1. See Tr. at M-2371 to -2372; Staff SAMDA
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Presentation at 9. The presentation slides accompanying Mr. Ramsdell’s testimony provided a
summary table that showed that the Vogtle site twenty-four-hour and long-term population dose
risk (person-rem per reactor year) were, respectively, twenty-four percent and fifty-one percent
lower than the DCD generic analysis. The economic costs, referred to as the "Maximum
Attainable Benefit," calculated using a seven percent and three percent discount rate, were,
respectively eighty-six percent and seventy-nine percent lower for the Vogtle site than the
generic site. See Staff SAMDA Presentation at 9; see also Tr. at M-2371 to -2372.. Thus, as
Mr. Ramsdell testified, “the staff conclude[d] that the Vogtle site is in fact bounded by the
generic site considered previously and that therefore the issues related to SAMDA are resolved
for an AP1000 at the Vogtle site,” based upon revision 15 of the AP1000 DCD. Tr. at M-2372.
Accordingly, no additional site-specific SAMDA review for the Vogtle ESP application was
performed. See Staff SAMDA Presentation at 10.

4.244 In response to a Board question regarding the status of plant procedures and
their relationship to the analyses discussed above, Mr. Ramsdell noted that the procedures do
not exist at the ESP stage, so that the staff is asking applicants at the COL stage to provide the
staff with (1) assurance that as an applicant develops procedures, the procedures will be based
on risk information that is available within the plant’s probabilistic risk assessment (PRA); and
(2) a time schedule when those procedures will be developed. See Tr. at M-2372 to -2373. The
Board also questioned the low probability-weighted economic costs associated with severe
accidents and the implication that even the most simple plant modification would not be justified.
Mr. Ramsdell responded that this is a direct consequence of the low core damage and offsite
release frequencies for the AP1000 plant design relative to current generation plants and that

he was comfortable with these numbers. See Tr. at M-2372 to -2374.
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e. Board Findings Relating to SAMDAs

4.245 A severe accident mitigation alternatives (SAMAS) analysis is performed to
determine if there are severe accident mitigation design alternatives (SAMDAs), new or
modified procedural implementations, or new or modified training activities that can be justified
to reduce the risk of severe accidents.

4.246 Because SAMDA issues are resolved for an application referencing the AP1000
DCD if the specific site parameters are covered by the site parameters assumed in the AP1000
DCD SAMDA analysis, the Board finds that in this instance the staff appropriately focused its
analysis on determining whether the Vogtle ESP site parameters were bounded by the generic
site parameters in the AP1000 DCD.

4.247 The Board finds that the use of overall site impacts to determine whether the
Vogtle site is bounded by the AP1000 DCD site parameters is an adequate approach. The
Board concurs that the use of population dose risk (person-rem per reactor year) and the
maximum attainable benefit (in dollars per reactor year) were appropriate parameters for
determining whether the Vogtle site is bounded by the AP1000 DCD generic site.

4.248 The Board finds that the staff performed an adequate review of the difference
between these overall site impacts for the Vogtle site and the AP1000 DCD and that no
additional site-specific SAMDA review for the Vogtle ESP application is necessary.
Consequently the Board finds that the NRC Staff's conclusions constitute a reasonable
evaluation of SAMDAs for the Vogtle ESP site.

4.249 The Board notes that the status of plant procedures and their adequacy under
the analyses discussed is not being resolved at the ESP stage. Rather, at the COL stage the

staff will be asking SNC to (1) provide assurance that the procedures developed by SNC will be
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based on risk information that is available within the plant’'s PRA; and (2) provide the staff with a
schedule outlining when those procedures will be developed.
9. Future Regulatory/Licensing Activities Associated with the ESP

4.250 As was the case with other ESP mandatory hearings, see, e.g., Grand Gulf ESP,

LBP-07-1, 65 NRC at 88-91, the Board requested additional information regarding a number of
future regulatory and licensing issues associated with the SNC ESP application for Vogtle

Units 3 and 4. The first of these involved items that were being deferred from the ESP licensing
process to the COL stage. The Board’s interest in this regard was having the staff identify the
deferrals and outline the reasons why these subject matter areas (e.g., radioactive waste
management system, per FEIS section 3.2.3, see FEIS 1A, at 3-14) were being postponed to
the COL stage. See Licensing Board Environmental Questions at 4.

4.251 The second item with potential future import that the Board requested be
addressed at the hearing was the proposed conditions associated with the ESP, as included in
appendix A to the staffs FSER. See Licensing Board Safety Questions at 4. The staff likewise
was asked to identify and to review the reasons for these proposed permit conditions as they
impose requirements on SNC. Also under this general subject matter, another area of concern
for the Board was the impacts, if any, on the Vogtle ESP application of AP1000 design
certification revisions 16 and 17 that currently are under NRC review. In this regard, given that
the ESP application currently references only AP1000 DCD revision 15, the Board was
particularly interested in the staff's explanation of the effect of these future DCD revisions on the
requested LWA and the site redress plan.

4.252 Finally, during the course of the hearing, as an aid to its understanding, the
Board asked the staff for a briefing on the subject of the inspections, tests, analyses, and

acceptance criteria, or ITAAC, associated with the ESP application. In particular, the Board was
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interested in the relationship between the ESP and COL ITAAC, given the current scheduling
overlap between the agency’s review of the ESP and COL applications for proposed Units 3
and 4, and the fact that the ESP application for the proposed Vogtle units is the first ESP
application to include a complete, integrated emergency plan that incorporates ITAAC.

4.253 The staff, as the lead party for all these issues, presented Christian J. Araguas
as a witness for all four of these subjects as they related to the staff’'s safety review. His
background and qualifications were previously outlined in section IV.A.1.b supra. Also called as
a witness regarding the environmental aspects of the COL deferral and AP1000 certification
revision items was Mark D. Notich, whose background and qualifications were described in
section IV.A.1.b supra. In addition, although not originally listed as witnesses for the COL
deferral and AP1000 design certification revision discussions, included at the staff's request as
part of the panels on those subjects were, respectively, Michael A. Smith and James V.
Ramsdell, Jr., whose backgrounds and qualifications are set forth in section IV.A.2.b.ii supra.
The Board finds that all four of these witnesses are qualified to testify as expert witnesses
regarding the various aspects of the future regulatory and licensing activities that are associated
with the ESP for proposed Vogtle Units 3 and 4.

a. Deferrals to Combined License Stage
i. Introduction

4.254 Although the ESP process is designed, among other things, to permit an
applicant to resolve various safety, environmental, and emergency planning issues associated
with the particular site at issue prior to the submission of a COL application, items for which
sufficient information is lacking at the ESP stage of the licensing process may be subject to

deferral for consideration at the COL stage of the process. See Grand Gulf ESP, LBP-07-01,

65 NRC at 90. To ensure that it was aware of the nature and justification for such deferrals
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relative to the proposed Vogtle units, the Board requested that a mandatory hearing
presentation be provided identifying and explaining the deferrals being contemplated for these
facilities. See Licensing Board Environmental Questions at 4; Licensing Board Safety
Questions at 4.
ii. Witnesses and Evidence Presented
4.255 As was noted above, see supra section IV.A.9, the staff provided three witnesses
to discuss the matter of deferrals to the COL process, in conjunction with staff's prefiled slide
presentation that was admitted as an exhibit. See Tr. at M-2188 to -2209; Exh. NRC000067
(NRC Staff Presentation Topic #9, Deferrals to COL) [hereinafter Staff COL Deferrals
Presentation].
iii. Regulations and Guidelines Regarding COL Deferrals
4.256 Relative to the staff’'s environmental review, although not a regulatory directive,
as it encompasses all subject matter areas that the staff believes need to be covered in an ESP,
the ESRP forms the basis upon which the staff makes a determination regarding the
completeness and sufficiency of a given application’s environmental report and, thereafter, the
staff's own DEIS and FEIS. See ESRP at 1. The SRP, NUREG-0800, provides guidance to the
staff in performing application safety reviews. See NUREG-0800, at 1 (rev. 1 Nov. 2007). The
NRC’s Review Standard (RS)-002, contains detailed guidance for staff personnel reviewing the

safety aspects of ESP applications. See Grand Gulf ESP, LBP-07-01, 69 NRC at 88.

iv. Evidentiary Presentation
(1) Environmental Review
4.257 Staff witness Mr. Notich, the staff's environmental project manager for the Plant
Vogtle ESP, indicated that “the environmental review performed by the staff [for the Vogtle ESP]

encompasses all subject matter areas necessary for the ESP application and no other required
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review has been deferred to the combined license stage.” Tr. at M-2191. In response to a
Board inquiry as to the meaning of the word “required” as it is used in denoting what is required
to be reviewed at the ESP stage, Mr. Smith responded by referring to NUREG-1555, the ESRP,
declaring that it provides the guidance for the ESP review. He indicated that there are a lot of
“gray areas” associated with the information that is provided at the ESP stage, but generally the
staff uses the guidance in the ESRP for the areas of review. See Tr. at M-2193 to -2194.

4.258 Relative to what appeared to the Board to be a COL deferral provision in the
FEIS, see Licensing Board Environmental Questions at 4, Mr. Notich acknowledged that FEIS
section 3.2.3 did indicate that the analysis of the radioactive waste management system was
being deferred to the COL stage. Mr. Notich explained, however, that the analysis of that
system had, in fact, been conducted by the staff and the impacts resulting from liquid and
gaseous effluent releases were determined for plant construction and operation as shown in
FEIS sections 4.9 and 5.9, respectively. He provided specific references to pages in these
sections of the FEIS that documented the results of these analyses as well. See Tr. at M-2191
to -2192; Staff COL Deferrals Presentation at 10. Therefore, according to Mr. Notich, “[i]n
Section 3.4.3 the staff only intended to indicate that the final design information may change at
the combined license stage and this may constitute new and significant information for the
combined license environmental review.” Tr. at M-2193; see also Staff COL Deferrals
Presentation at 10.

4.259 Further, in response to a specific Board request for verification that the staff
analysis in the FEIS was complete (absent new and significant information identified as the
system design progresses in the COL stage, at which time the analysis will be revised as
necessary), Mr. Notich stated that was correct. See Tr. at M-2194 to -2195. Although the

Board again pursued the apparent contradiction between this statement indicating that nothing
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that was required was deferred to the COL and the FEIS statement that the radioactive waste
management system analysis was deferred, Mr. Notich acknowledged that the staff’'s FEIS
wording could have been better in this regard.

4.260 Finally, during additional questioning, Mr. Notich indicated that, given the pending
revisions to the AP1000 DCD and possible future revisions, the state of the design of the plant
might change. In response to a Board inquiry about when SNC would be formally adopting
AP1000 DCD revisions 16 and 17 (as opposed to revision 15 that was formally referenced in the
application), SNC counsel Mr. Blanton indicated that SNC anticipated adopting
revisions 16 and 17 in the May 2009 time frame.?' See Tr. at M-2196.

(2) Safety Review

4.261 Relative to the staff’s safety review of the Vogtle ESP application, staff witness
Mr. Araguas began by indicating that all the requirements have been met (subject to the permit
conditions and ITAAC, which are identified in sections IV.A.9.b and IV.A.9.d infra and are to be
met in the future), and “no review required for the ESP or LWA has been deferred to the COL
stage.” Tr. at M-2197. This being said, Mr. Araguas acknowledged that there were outstanding
various COL action items, which he referenced as being defined in the staff's presentation
materials as

identify[ing] certain matters that shall be addressed in the FSAR
by an applicant for a CP or COL who submits an application
referencing the Vogtle ESP. These items constitute information
requirements but do not form the only acceptable set of
information in the FSAR. An applicant may depart from or omit
these items, provided that the departure or omission is identified

and justified in the FSAR. In addition, these items do not relieve
an applicant from any requirement in 10 CFR Parts 50 and 52 that

¥ DCD revision 17 (which incorporates the revision 16 changes as well, see Vogtle COL,
LBP-09-3, 69 NRC at __ & n.5 (slip op. at 15 & n.5), was incorporated by reference into the
Vogtle Units 3 and 4 COL application in revision 1 to that application, dated May 22, 2009. See
Letter from Joseph A. (Buzz) Miller, SNC Exec. Vice President, Nuclear Development, to NRC,
at 1 (May 22, 2009) (ADAMS Accession No. ML091630226).
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govern the application. After issuance of a CP or COL, these
items are not controlled by NRC requirements unless such items
are restated in the preliminary safety analysis report or FSAR,
respectively.

Staff COL Deferral Presentation at 4; see also Tr. at M-2197 to -2198.

4.262 Inresponse to Board questions regarding the meaning of the last sentence of
this definition vis a vis the purported lack of any COL deferrals, staff counsel Mr. Moulding
indicated by way of clarification that an applicant may address a COL action item by inserting
additional information in its preliminary or final SAR, which may resolve the action item.
Moreover, according to Mr. Moulding, if the action item is resolved in this manner, that
information would remain part of the FSAR, as an official licensing document, after issuance of
the COL. See Tr. at M-2200 to -2201.

4.263 Mr. Araguas then discussed the Vogtle ESP COL action items included in
appendix A to the staffs FSER. COL Action item 2.2-1 requires the applicant at the COL stage
to address the effects of a release of hydrazine from onsite storage tanks that might have an
impact on control room habitability for the new units. According to Mr. Araguas, the reason that
this item was not resolved for the ESP is that the analysis requires design information about the
control room that is not available at the ESP stage. See Tr. at M-2201; Staff COL Deferral
Presentation at 5.

4.264 In response to Board questions about why this particular item was not an ITAAC,
and about the general differences between a COL action item and an ITAAC, Mr. Araguas
responded that the purpose of an ITAAC is to demonstrate that the plant is constructed
correctly, which is not the appropriate categorization for this item given that the analysis of
post-chemical release control room habitability can be performed without constructing the
control room, at least as long as the final design information can be made available. See Tr.

at M-2202 to -2203.



-132 -

4.265 As for COL Action item 2.2-2, which, according to Mr. Araguas, requires the
applicant to identify the quantities of the chemicals that will be used for the proposed plants and
their potential impact on control room habitability, it is a corollary to the first action item. Lacking
both information about the quantity of hazardous chemicals involved and design information
about the control room, this item likewise must await design information at the COL stage to
perform the necessary analysis of control room habitability. See Tr. at M-2203 to -2204; Staff
COL Deferral Presentation at 5.

4.266 Mr. Araguas next discussed COL Action item 2.3-1, which requires that

[i]f, at the COL or CP stage, the applicant chooses an alternative

plant design that requires the use of a ultimate heat sink (UHS)

cooling tower, the applicant will need to identify the appropriate

meteorological site characteristics (i.e., maximum evaporation and

drift loss and minimum water cooling conditions) used to evaluate

the design of the chosen UHS cooling tower.
Staff COL Deferral Presentation at 6; see also Tr. at M-2204 to -2205. Mr. Araguas explained
that, even though the applicant has based its application on the AP1000 DCD, at the ESP stage
the staff is not approving the AP1000 reactor, but instead the narrowly focused plant parameter
envelope that the chosen design reflects. This, Mr. Araguas noted, can be contrasted to
previous ESPs, which were based on a plant parameter envelope for which one of the
important, specific site characteristics was a UHS cooling tower. According to Mr. Araguas,
because SNC has requested approval for a plant that does not rely on a UHS cooling tower, this
characteristic was not evaluated. With COL Action item 2.3-1, however, in the event there is a
different plant design at the COL stage, SNC would be required to evaluate the UHS cooling
tower site characteristic. See Tr. at M-2204 to -2205. Moreover, when questioned why this
particular item was singled out as needed if a different plant design is later chosen at the COL

stage given there could be a large number of items, in addition to the UHS cooling tower issue,

that would change, Mr. Araguas indicated that the staff singled out this particular item because
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it reflected an omission of key site characteristic information that was unique to the AP1000
passive design and had not been evaluated at all for this site. In contrast, the other information
that would change for a different plant design would require an update of information that has
already been evaluated. See Tr. at M-2205 to -2208.

4.267 Mr. Araguas then described COL Action item 2.4-1, which he characterized as
rather straightforward. According to Mr. Araguas, this item involves confirmation that no
chelating agents will be comingled in the radioactive waste liquids or used to mitigate an
accidential release. If such agents were to be comingled and/or so used, then they would have
to be specifically accounted for in the dose analyses provided for under 10 C.F.R. Part 20,
app. B, tbl. 2. See Tr. at M-2208; Staff COL Deferral Presentation at 7.

4.268 Finally, with regard to COL Action item 13.6-1, Mr. Araguas indicated this
provision requires that, because it was not specifically addressed in the Vogtle ESP application,
in the context of the Vogtle COL application SNC must provide specific access control
measures to address the existing rail spur that enters the VEGP site controlled area. According
to Mr. Araguas, specific security plan access control measures are not required for review at the
ESP stage, so that the railroad spur can be addressed at the COL stage. See Tr. at M-2208.

V. Board Findings Regarding COL Deferrals

4.269 The Board finds that the deferral of the analysis of the radioactive waste
management system noted in the ESP FEIS is acceptable given that (1) it was only intended to
indicate that the final design information might change at the COL stage, which could in turn
constitute new and significant information for the COL environmental review; and (2) the
analysis of that system had, in fact, been conducted by the staff and the impacts resulting from
liquid and gaseous effluent releases were determined as required in the FEIS. The Board notes

that such design changes may be associated with DCD revisions currently under staff review
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and only recently formally adopted by SNC in its COL application, see supra n.31, while the
SNC ESP application remains based on DCD revision 15.

4.270 The Board concurs that the analysis of the effects of a hydrazine spill on control
room habitability cannot be completed until the COL stage when the required design information
needed to perform this analysis becomes available. Likewise, the Board concurs that the
analysis of impacts on control room habitability from chemicals used for the proposed plants
cannot be completed until the COL stage.

4.271 The Board concurs that the UHS cooling tower site characteristic was not
evaluated at the ESP stage because of the reference to the AP1000 reactor design, and that
this would have to be evaluated in the event that another reactor design were chosen at the
COL stage.

4.272 The Board concurs that if chelating agents were to be comingled in the
radioactive waste liquids or used to mitigate an accidental release, then they have to be
specifically accounted for in the dose analyses under 10 C.F.R. Part 20, app. B, tbl. 2.

4.273 The Board concurs that the access control measures to address the existing rail
spur that enters the VEGP site controlled area are an item properly addressed at the COL
stage.

4.274 The Board finds that no safety or environmental review required for the ESP or
LWA was deferred to the COL stage and that all requirements applicable to the ESP and LWA
have been met, subject to permit conditions and ITAAC.

b. Permit Conditions
i. Introduction
4.275 Appendix A of the FSER for the Vogtle ESP application includes a list of nine

permit conditions proposed by the staff. See FSER at A-2 to A-3. Permit Condition 1
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addresses excavation and replacement of soil under Seismic Category 1 structures at the site.
See id. at A-2. Permit conditions 2 through 8 relate to the site emergency plan, with permit
conditions 2 through 7 addressing EALs and permit condition 8 addressing the location of the
TSC. Seeid. at A-2 to A-3. Permit Condition 9 requires the COL applicant to demonstrate
either that the site-specific Chi/Q values from the ESP fall within those approved in a referenced
certified design or, if no certified design is referenced, that the values in the final design are
bounded by the ESP values. See id. at A-3.
ii. Witnesses and Evidence Presented
4.276 As was noted above, see supra section IV.A.9, the staff provided one witness to
discuss the matter of ESP permit conditions, in conjunction with a prefiled slide presentation
that was admitted as an exhibit. See Tr. at M-2209 to -2217; Exh. NRC000068 (NRC Staff
Presentation Topic #10, Proposed Permit Conditions) [hereinafter Staff Permit Conditions
Presentation].
iii. Regulations and Guidelines Relating to Permit Conditions
4.277 The concept of attached permit conditions to an ESP arises from 10 C.F.R.

§ 52.24(b), which states

The [ESP] must specify the . . . terms and conditions of the [ESP]

the Commission deems appropriate. Before issuance of either a

construction permit or combined license referencing an [ESP], the

Commission shall find that any relevant terms and conditions of

the [ESP] have been met. Any terms or conditions of the [ESP]

that could not be met by the time of issuance of the construction

permit or combined license, must be set forth as terms or

conditions of the construction permit or combined license.

10 C.F.R. § 52.24(b). Thus, any permit conditions imposed that are not met before a COL

referencing the ESP is issued will attach to the COL.
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iv. Evidentiary Presentation

4.278 Staff witness Mr. Araguas began by defining a permit condition according to the
terms of 10 C.F.R. § 52.24(b) and explained that “[a] permit condition is not needed when an
existing NRC regulation requires a future regulatory review of a matter to ensure adequate
safety during [ ] design[,] construction[,] or inspection activities for a new plant.” Tr. at M-2210;
see also Staff Permit Conditions Presentation at 3. Mr. Araguas then provided examples of
three instances in which a permit condition should be used: (1) when there is an unsupported
assumption that can only be supported after ESP issuance; (2) when there is an important site
attribute that is unacceptable and must be corrected during plant construction; and (3) when
there is a future act upon which the staff evaluation depends. See Tr. at M-2210 to -2211; Staff
Permit Conditions Presentation at 4.

4.279 Relative to the Vogtle ESP, Mr. Araguas indicated that a total of nine permit
conditions have been identified. See Tr. at M-2211. Seven of those conditions are associated
with emergency planning and have been discussed above relative to that topic. See supra
section IV.A.6. The remaining two permit conditions are discussed below.

4.280 The first of these, PC-1, requires that “[tlhe ESP holder shall either remove and
replace, or shall improve, the soils directly above the Blue Bluff Marl for soils under or adjacent
to Seismic Category 1 structures, to eliminate any liquefaction potential.” Staff Permit
Conditions Presentation at 5; FSER at A-2; see also Tr. at M-2211. Mr. Araguas explained that
the ESP application indicated that portions of the soil above the Blue Bluff marl are susceptible
to liquefaction during a seismic event and that the applicant stated that it would need to remove
the soil directly above the Blue Bluff marl to meet a proposed site characteristic of no
liquefaction potential at the VEGP site. The staff, therefore, proposed PC-1 “to ensure this

future act occurs.” Tr. at M-2211 to -2212; Staff Permit Conditions Presentation at 5. For its
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part, the Board asked a series of questions regarding the difference between accomplishing this
result using a permit condition as opposed to an ITAAC given this permit condition is associated
in a limited way with plant construction. Mr. Araguas pointed out that this was
excavation-related work involving removal of the soil followed by replacing that soil with a
material that eliminates the potential for liquefaction. As such, it does not relate to any specific
safety criteria, which are what are covered under the ITAAC for backfill placement. See Tr.
at M-2212 to -2214.
4.281 The other non-emergency planning-related permit condition referenced by Mr.

Araguas, PC-9, reads as follows:

If a COL or CP application referencing this ESP also references a

certified design, the COL or CP applicant may demonstrate

compliance with the radiological consequence evaluation factors

in 10 CFR 52.79(a)(1) or 10 CFR 50.34(a)(1), respectively, by

demonstrating that the site-specific [Chi]/Q values determined in

the ESP fall within those evaluated in the approval of the

referenced certified design. However, if a COL or CP referencing

this ESP does not reference a certified design, the applicant would

still need to demonstrate that its source term is bounded by the

source term values included in the ESP.
FSER at A-3; see also Tr. at M-2214; Staff Permit Conditions Presentation at 10. The Board
questioned the need for this permit condition given that it appeared to be already satisfied by
the Vogtle COL application, which references the AP1000 certified design, and the fact that the
ESP analysis has already demonstrated that the site Chi/Q is bounded by that certified design.
See Tr. at M-2215. Mr. Araguas stated that the ESP is a stand-alone permit that does not
depend on the existence of a COL application that specifies a certified design for the proposed
facilities. See Tr. at M-2216. As a consequence, if applicant SNC chooses at a later time to
reference another certified design, or to proceed with a custom design, then this permit

condition would be applicable and would have to be satisfied. See Tr. at M-2215. |n addition,

Mr. Araguas testified that the intent of this permit condition was to incorporate the accident
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source term as part of the ESP and to clarify that the COL applicant would have to show that it
is bounding unless the COL application references a certified design. See Tr. at M-2215
to -2216. Mr. Araguas agreed, however, that, given the current Vogtle situation with an ESP
application and a COL application that both refer to the AP1000 certified design and are being
reviewed simultaneously, this permit condition has been met. See Tr. at M-2216.
V. Board Findings Regarding Permit Conditions
4.282 The Board finds that the non-emergency plan-related ESP permit conditions are
appropriate and notes that PC-9 is already being met, at least so long as the Vogtle COL
application continues to reference the AP1000 certified reactor design.
C. AP1000 Design Certification Revisions
i. Introduction
4.283 Because the Vogtle ESP application references revision 15 of the AP1000 DCD,
the FSER and FEIS also primarily reference revision 15. See, e.9., FSER at 2-344; FEIS 1A,
at 3-1. Since SNC filed the initial Vogtle ESP application, however, Westinghouse Electric
Company has submitted two proposed amendments, revisions 16 and 17, to the AP1000 DCD.
See Westinghouse Electric Co. LLC, AP1000 Design Control Document (rev. 16 May 2007)
(ADAMS Accession No. ML0O71580939); Westinghouse Electric Co. LLC, AP1000 Design
Control Document (rev. 17 Sept. 2008) (ADAMS Accession No. ML083230868). As a
consequence, the Board requested a presentation at the mandatory hearing on the effects, if
any, of revisions 16 and 17 on SNC’s ESP application. See Dec. 31, 2008 Order at 1-2.
ii. Witnesses and Evidence Presented
4.284 As was noted above, see supra section IV.A.9, the staff provided three witnesses
to discuss the matter of AP1000 design certification revisions, in conjunction with a prefiled slide

presentation that was admitted as an exhibit. See Tr. at M-2273 to -2397; Exh. NRC000069
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(NRC Staff Presentation Topic #11, AP1000 Design Certification Revisions) [hereinafter Staff
AP1000 Revisions Presentation].

iii. Regulations and Guidelines Relating to Revisions to Referenced
Certified Design

4.285 An ESP is an approval for a nuclear plant site, see 10 C.F.R. § 52.1, and
specifies design parameters for the site, see 10 C.F.R. § 52.24(b). The ER for an ESP
application may evaluate the environmental impacts of a reactor or reactors falling “within the
site characteristics and design parameters for the [ESP] application.” 10 C.F.R. § 51.50(b)(2).
At the COL stage, an applicant may reference both an ESP and a standard design certification
in its application. See 10 C.F.R. § 52.73(a). If the application references an ESP, the applicant
must demonstrate that the chosen design (e.g., the certified design) falls within the parameters
specified in the ESP or, on the safety side, request a variance. See 10 C.F.R.

8§ 51.50(c)(1)(i), 52.79(b)(1)-(2).

4.286 Additionally, an LWA applicant must submit, as part of the safety analysis report
for the LWA, design information related to activities within the scope of the requested LWA.
See 10 C.F.R. § 50.10(d)(3)(i).

iv. Evidentiary Presentation
(1) Safety Review

4.287 Staff witness Mr. Araguas began by noting that the Vogtle ESP SSAR (and all of
its revisions), the SAR associated with the LWA request, and the staff's FSER for the ESP and
the LWA all were based upon revision 15 of the AP1000 DCD. See Tr. at M-2376 to -2377. He
then noted that the staff safety evaluation at the ESP stage “rel[ies] on a very limited set of
design information,” id. at M-2377, and clarified that, when the NRC issues an ESP that

references a certified design, it does not mean that there is NRC approval of the site for that
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specific design. See id. Rather, according to Mr. Araguas, such approval is associated with the
review that is done at the COL stage. See id.

4.288 With respect to the LWA, Mr. Araguas indicated that an applicant must submit

the design and construction information relating to the LWA activities:

Since design information is required in an LWA to support the

requested activities, an applicant must either incorporate by

reference a certified design or furnish design details for review

under an LWA. Granting of the LWA by the NRC approves the

requested activities under the LWA as well as that specific design

information that were within the scope of those LWA activities.
Tr. at M-2377 to -2378. In this instance, SNC has incorporated by reference the applicable
portions of the AP1000 DCD revision 15 relative to the Vogtle LWA request. See Staff AP1000
Revisions Presentation at 5; see also Tr. at M-2376 to -2377.

4.289 With this background, Mr. Araguas then addressed the differences between
revisions 15 and 16 of the AP1000 DCD relative to the evaluation of the ESP application. Of
note in this regard, according to Mr. Araguas, was that the accident source term proposed in
revision 16 of the AP1000 DCD has changed from revision 15. See Tr. at M-2378; Staff
AP1000 Revisions Presentation at 6. Nonetheless, because SNC referenced DCD revision 15,
design changes associated with any subsequent revisions were not considered in the staff's
safety review. See Tr. at M-2378; Staff AP1000 Revisions Presentation at 6. The staff thus
proposes to include the revision 15 accident source term as a set of bounding parameters in the
ESP such that any differences between the COL and ESP source terms would need to be
reviewed and resolved at the COL stage. See Tr. at M-2378 to -2379; Staff AP1000 Revisions
Presentation at 6.

4.290 Relative to the LWA, Mr. Araguas testified that only a major change in the

footprint of the nuclear island base mat would affect the basis for the LWA approval, while

moderate changes in the structural design would not invalidate the basis for the LWA approval.
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He also noted that, if there are incompatibilities between the design information approved in the
LWA and design information submitted in the COL application, they likewise would need to be
reviewed at the COL stage. Any activities performed under an LWA are thus at the risk of the
applicant because the COL or CP may not be approved by the agency or the design adopted
may be incompatible with the LWA construction. See Tr. at M-2379; Staff AP1000 Revisions
Presentation at 7.

4.291 The Board inquired about revision 17 and any subsequent revisions to the
AP1000 design that might arise. See Tr. at M-2379 to -2381. Initially, the Board asked
whether, if SNC adopts revision 17, the staff would then begin an active review of that revision
relative to the COL application. Mr. Araguas indicated that it was his understanding that
adoption of revision 17 by SNC would result in such a review by the staff. See Tr. at M-2379.
He also affirmed the Board's understanding that no COL would be issued for proposed Vogtle
Units 3 and 4 until SNC either adopted all of the current DCD revisions in its COL application or,
if it chose not to incorporate the latest revisions, underwent an agency review process in which
any design differences between the COL design and the DCD revisions were treated as custom
design elements. See Tr. at M-2380 to -2381.

4.292 Finally, in response to a Board inquiry as to why there was no COL action item
associated with the transition between the dose analyses in the ESP and the COL, Mr. Araguas
indicated that one of the ESP permit conditions (i.e., PC-9) covers that issue. See Tr.
at M-2390 to -2391. He also indicated that at the COL stage, the staff will issue an entirely new

FSER, not just a supplement.** See Tr. at M-2393.

2 Indeed, as staff counsel Patrick Moulding pointed out at the hearing, see Tr. at M-2393
to -2394, for a COL application referencing an ESP, 10 C.F.R. § 52.79(b) requires that the
application include a safety analysis report that “either include[s] or incorporate[s] by reference
the [ESP] site safety analysis report” and that contains additional information and analyses
“sufficient to demonstrate that the design of the facility falls within the site characteristics and

(continued...)
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(2) Environmental Review

4.293 Staff witness Mr. Notich indicated in connection with the environmental review
process that the original ER submitted with the Vogtle ESP application (i.e., revision 0)
referenced revision 15 of the AP1000 DCD, as did ER revisions 1 and 2. Consequently, the
staff FEIS likewise is based on revision 15 of the DCD. See Tr. at M-2381; Staff AP1000
Revisions Presentation at 9. Moreover, certain revision 15 design characteristics were used for
the staff's environmental impacts analysis. These included characteristics associated with the
plant and its facilities, the reactor fuel, normal and accidental radioactivity releases, plant water
use, and cooling system characteristics. See Staff AP1000 Revisions Presentation at 10;

FEIS 1C, at I-1 to I-9 (app. I).

4.294 Thereafter, according to Mr. Notich, in a letter dated December 26, 2007, SNC
submitted comments on the DEIS that contained new information based on DCD revision 16,
which was then under staff consideration as part of the separate DCD review process. This
new information related to the circulating water system, final effluent discharge, auxiliary
emissions, additional diesel generators, fuel irradiation levels, and service water system usage.
See Tr. at M-2382 to -2383; Staff AP1000 Revisions Presentation at 11-12. Mr. Notich testified
that, based on this new information, the staff revised certain sections of the FEIS, including
section 3.2, Plant Description; section 5.2, Meteorological and Air-Quality Impacts; section 5.3,
Water-Related Impacts; section 5.4, Ecological Impacts; section 6.2, Transportation Impacts;
section 7.3, Water Use and Quality; and section 7.5, Aquatic Ecosystem. See Tr. at M-2382.
Mr. Notich also testified that, from the analysis of the new information provided by SNC, the staff
concluded that the changes between AP1000 DCD revisions 15 and 16 would not affect the

impact conclusions stated in the FEIS. The design parameter values used in the COL

%2(...continued)
design parameters specified in the [ESP].” See 10 C.F.R. § 52.79(b)(1).
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application would, however, be considered new and potentially significant information and would
be reviewed by the staff at the COL stage. See Tr. at M-2383; Staff AP1000 Revisions
Presentation at 13. In this regard, Mr. Notich noted, changes associated with AP1000 DCD
revision 17 would also be considered as part of the staff's review of the COL application. See
Tr. at M-2383 to -2384.

4.295 With this explanation in mind, the Board questioned the staff witnesses regarding
the process that would be used to transition between the ESP, referencing AP1000 DCD
revision 15, and the COL, if it references a subsequent revision. In response, staff witness Mr.
Ramsdell indicated that, at the COL stage, the staff would issue a new EIS addressing any new
information, determining whether the new information is significant, and if it is significant,
performing a detailed analysis based on the new information. See Tr. at M-2385 to -2386. By
way of clarification, staff counsel Patrick Moulding indicated that the applicant would be
responsible for identifying new and significant information and that the COL-stage EIS would not
be a new EIS, but a supplement to the ESP FEIS discussing only new and significant
information. See Tr. at M-2386 to -2387. According to Mr. Notich, the supplemental EIS would
be issued first in draft form for public comment and then in final form after incorporating
changes from the comment period. See Tr. at M-2388. Moreover, the draft and final
supplemental EIS would be issued even if the staff concluded that there was no new and
significant information, and the public would have an opportunity to comment on this conclusion.
See Tr. at M-2389.

V. Board Findings Regarding AP1000 Design Certification Revisions

4.296 With respect to safety considerations, the Board finds that the inclusion of the
AP1000 DCD revision 15 accident source term as a set of bounding parameters in the ESP is

appropriate because any differences between the COL and ESP source terms would need to be
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reviewed and resolved at the COL stage. The Board notes that the COL cannot be issued
based upon revision 15 of the DCD and must be either updated to reference the final DCD as
revised, or incorporate the deviations from the DCD revisions as custom design features.

4.297 The Board finds that, to the degree there are incompatibilities between the
design information approved in the LWA and design information submitted in the COL
application, those deviations would need to be reviewed at the COL stage, leaving any
construction activities performed under an LWA a source of risk for applicant SNC if the design
is later found to be incompatible with the LWA construction.

4.298 The Board notes that a new FSER will be issued at the COL stage that will either
incorporate or reference the ESP FSER and contain all of the additional safety considerations
evaluated for the COL.

4.299 From the environmental perspective, the Board finds that issuance of the ESP
based upon AP1000 DCD revision 15 is acceptable because applicant SNC would be
responsible for identifying new and significant information at the COL stage, including changes
between AP1000 DCD revision 15 and the DCD revision SNC ultimately adopts in the COL
application at the COL stage. Further, the Board notes that the COL EIS would not be a new
EIS, but a supplement to the ESP FEIS discussing only the new and significant information.

d. Inspections, Tests, Analyses, and Acceptance Criteria
i. Introduction

4.300 During the course of the hearing, the Board requested a briefing on the subject of
the ITAAC associated with the Vogtle ESP application. The Board was interested in better
understanding the ESP ITAAC, their relationship to the COL ITAAC, and the overall manner in
which the ESP ITAAC would be handled by the staff in this licensing proceeding. See Tr.

at M-1910 to -1911. This was especially so given the current schedule overlap between the
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ESP and COL applications, and the fact that the Vogtle ESP is the first ESP application to
include a complete and integrated emergency plan that, as discussed in section IV.A.6.d supra,
includes ITAAC. Appendix section A.5 of the FSER contains the ITAAC, in table format, for the
ESP and LWA. See FSER at A-32 to -56.
ii. Witness and Evidence Presented

4.301 As was noted above, see supra section IV.A.9, the staff provided one witness to

discuss the matter of ITAAC. See Tr. at M-2120 to M-2127.
iii. Regulations and Guidance Related to ITAAC

4.302 To grant an ESP, the Commission must find that “[t]he proposed [ITAAC],
including any on emergency planning, are necessary and sufficient, within the scope of the
[ESP], to provide reasonable assurance that the facility has been constructed and will be
operated in conformity with the license, the provisions of the Act, and the Commission’s
regulations.” 10 C.F.R. § 52.24(a)(5). As discussed above, an applicant has the option of
submitting a complete and integrated emergency plan under section 52.17(b)(2)(ii), but if the
applicant chooses to do so, it must include in the ESP application the proposed inspections,
tests, and analyses that will be performed, and the acceptance criteria that are
“necessary and sufficient” for the Commission's required findings for issuance of the ESP. See
id. § 52.17(b)(3). In addition, the Commission will review any proposed ITAAC relative to a
request for an LWA submitted with an ESP application. See FSER at A-32; see also 10 C.F.R.
§ 50.10(d)(3).

4.303 Atthe COL stage, a COL application likewise must include, among other things,
the “proposed inspections, tests and analyses, including those applicable to emergency
planning,” to be performed and “the acceptance criteria that are necessary and sufficient” to

support the Commission's finding that a COL can be granted. See 10 C.F.R. § 52.80(a). Ifa
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COL application “references an early site permit with ITAAC or a standard design certification or
both, the application may include a notification that a required inspection, test, or analysis in the
ITAAC has been successfully completed and that the corresponding acceptance criterion has
been met.” Id. § 52.80(a)(3). If the applicant makes this notification, which is essentially a
request for a Commission finding on the completion of ITAAC needed for issuance of a COL,
the Commission is required to identify these ITAAC in the notice of hearing published in the
Federal Register for the COL proceeding. See id. §§ 52.80(a)(3), 52.85.

4.304 If the Commission finds that these ESP or design certification ITAAC have been
met, “[t]his finding will finally resolve that those acceptance criteria have been met, those
acceptance criteria will be deemed to be excluded from the combined license, and findings
under § 52.103(g) [(i.e., findings required before operation of the facility)] with respect to those
acceptance criteria are unnecessary.” 1d. § 52.97(a)(2). Upon issuance of a COL, the
Commission also must identify any ITAAC that have not yet been met. See id. § 52.97(b).
Thereafter, but no later than "1 year after issuance of the [COL] or at the start of construction as
defined in 10 CFR 50.10(a), whichever is later" the COL licensee must submit "its schedule for
completing the inspections, tests, or analyses in the ITAAC." Id. § 52.99(a). The licensee must
provide schedule updates as outlined in section 52.99(a), with appropriate notifications of
completed ITAAC as required by section 52.99(c) and with the NRC reviewing the licensee’s
ITAAC submissions to "ensure that the prescribed inspections, tests, and analyses in the ITAAC
are performed." Id. § 52.99(e). Prior to operation under a COL, a notice of intended operation
will be published in the Federal Register “[n]ot less than 180 days before the date scheduled for
initial loading of fuel.” 1d. § 52.103(a). An opportunity for hearing will be provided in this notice
regarding certain matters, one of which is ITAAC that have not been found to have been met

under section 52.97(a)(2) prior to issuance of the COL. See id. § 52.103(a), (b). To this end,
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"[a]t appropriate intervals" during the time between issuance of a COL and "the last date for
submission of requests for hearing under 52.103(a), the NRC shall publish notices in the
Federal Register of the NRC staff's determination of the successful completion of inspections,
tests, and analyses." Id. § 52.99(e)(1). Additionally, the NRC is required to make publicly
available any notifications from the COL licensee indicating that the licensee believes certain
ITAAC have been met as well as any notifications that any uncompleted ITAAC will be met prior
to operation. See id. § 52.99(¢e)(2).

4.305 Guidance relevant to the development and review of proposed ITAAC is provided
in NUREG-0800. Section 14.3 of NUREG-0800 explains that, for an ESP, the staff review of
proposed ITAAC is focused on any that are provided with the site emergency plan. See
NUREG-0800, at 14.3-3 n.1, 14.3-4 (Mar. 2007). NUREG-0800 explains that the staff reviewer
should use section 14.3.10 to perform the review of the ESP site emergency plan ITAAC, which
contains a table of generic ITAAC that can be used. See id. at 14.3-7, 14.3.10-2, 14.3.10-11
to -12 (tbl. 14.3.10-1). Section 14.3.10 also references the generic ITAAC table in Regulatory
Guide 1.206 that, notwithstanding its title relating to COL applications, provides additional
guidance. See id. at 14.3.10-4 to -5; [NRR, NRC], Regulatory Guide 1.206, Combined License
Applications for Nuclear Power Plants (LWR ed.), at C.11.1-B-2 to -13, tbl. C.11.1-B1 (June 2007),
available at
http://www.nrc.gov/reading-rm/doc-collections/reg-guides/power-reactors/active/01-206/.

iv. Evidentiary Presentation

4.306 Staff withess Mr. Araguas began his explanation regarding ITAAC by indicating
that the ITAAC, including those associated with the ESP site emergency plan, are used to
provide reasonable assurance that the facility has been constructed and will be operated in

conformity with the COL and the provisions of the Commission's rules and regulations. In other
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words, they will verify that an as-built facility conforms to the approved plant design and
applicable regulations. If SNC demonstrates that the ESP and COL ITAAC are met, and the
NRC agrees that they are successfully met, then Plant Vogtle would be permitted to load fuel.
See Tr. at M-2120 to -2121.

4.307 Mr. Araguas also explained that ITAAC are usually documented in a table with a
three-column format (although the ITAAC for the site emergency plan have four columns). The
first column contains the specific design commitments. The second column contains the
inspections, tests, analyses, or combination of the three methods to be used by the licensee to
demonstrate that the design commitments have been met. The third column contains the
acceptance criteria for the methods described in column two that, if met, demonstrate that the
commitments in the first column have been met. See Tr. at M-2121 to -2122. The ESP
application for Vogtle includes ITAAC associated with emergency planning and LWA activities.
The Board questioned how the ESP ITAAC would be integrated with the COL ITAAC. Mr.
Araguas replied that the regulations allow the ESP ITAAC to be completed prior to the issuance
of the COL, but if not completed, they will be carried forward and included with the COL ITAAC.
See Tr. at M-2122 to -2123.

4.308 Consistent with the regulations described above, Mr. Araguas indicated that, for
ESP ITAAC completed prior to the issuance of the COL, a notice of hearing would be issued
delineating the ITAAC that were closed out. See Tr. at M-2123. In this regard, Mr. Araguas
agreed with the observations by Mr. Blanton, SNC counsel, that, as set forth in 10 C.F.R.

§ 52.103(a) relative to the time period after the issuance of the COL.:
[T]he way it would work is whatever ITAAC are imposed in the
ESP will be incorporated by reference in the COL. Those ITAAC
will be satisfied at whatever point in the construction process they
are satisfied. The COL would state what the ITAAC are, both from

the ESP and the COL and the DCD. Then before fuel load which
will be after the issuance of the COL, that we would provide notice
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that the ITAAC had been satisfied or about to be satisfied and at

that point you'd have a potential notice of opportunity for hearing

on whether or not the ITAAC had been satisfied.
Tr. at M-2125. In addition, staff witness Mr. Araguas cited section 52.80(a)(3) as affording the
potential for another notice of hearing that would be put forth prior to issuance of the COL
regarding any ITAAC that have been closed out at that point. See Tr. at M-2125 to -2126. And
in this regard, Mr. Moulding, as counsel for the staff, clarified that section 52.80(a)(3) indicates
that “if the application references an [ESP] with ITAAC or a standard design certification or both,
the application may include a notification that a required inspection test or analysis in the ITAAC
has been successfully completed and that the corresponding acceptance criterion has been
met.” Tr. at M-2126. In that event, according to Mr. Moulding, “the Federal Register notification
required by 52.85 must indicate that the application includes this notification. So that's just
indicating if there are ITAAC and the Applicant believes that that's been met, that would be
indicated in the COL application.” Tr. at M-2126 to -2127.

4.309 The Board noted in its discussion with the staff that because for Vogtle Units 3
and 4 there is an existing COL application in conjunction with an ESP application for which
ITAAC have not been completed, the COL application does not include such a notification. The
Board assumed, however, that there are ITAAC, in particular those associated with LWA
activities such as backfill and waterproof membrane installation, that seemingly would have to
be closed out while the COL review is in process. Mr. Araguas did not disagree, but did not
know when SNC would submit a notice indicating that a particular ITAAC, including LWA-related
ITAAC, has been completed. It nonetheless was clear from the discussion that, at some point,

SNC would have to notify the staff in some manner that ITAAC, including the LWA ITAAC, are
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complete. Whether that would be prior to issuance of a COL is not clear.®® See Tr. at M-2127
to -2128.
V. Board Findings Related to ITAAC

4.310 The Board findings relative to the LWA ITAAC are discussed in section IV.A.6.e
supra. The Board findings relative to the site emergency plan ITAAC are discussed in
section IV.A.5.e supra. The Board findings required by 10 C.F.R. § 52.24(a)(5) relative to the
proposed ITAAC are provided in section V.C infra. In this regard, the Board concurs with the
staff that the proposed ESP and LWA ITAAC for Vogtle Units 3 and 4, when properly
completed, will "provide reasonable assurance that the facility has been constructed and will be
operated in conformity with the license, the provisions of the [AEA], and the Commission's
regulations." 10 C.F.R. § 52.24(a)(5).
B. Additional ltems

1. Environmental and Safety Topics Not Addressed at Hearing

4.311 Following the issuance of the staff's FEIS and ASER, in its orders providing
presentation topics for the evidentiary hearing, the Board posed questions to the staff and
applicant in a number of environmental and safety areas. See Licensing Board Environmental

Questions, app. A, Licensing Board Safety Questions, app. A. These questions related to the

3 A related matter concerns the lack of any delineated schedule in the licensing scheme
for the staff's review of completed ITAAC, other than the logical requirement that review of all
ITAAC must be complete upon NRC approval for operation beyond five percent power, see
section IV.9.d.iii supra. In addition, it is unclear whether LWA ITAAC must be found to be met
prior to issuance of any LWA under 10 C.F.R. § 50.10(e). Because of this, the Board is
concerned that in a proceeding where, as here, there are LWA ITAAC, combined with the
possibility that the staff seemingly could issue a COL without these ITAAC being found to be
met, see 10 C.F.R. § 52.97(b), a COL licensee might begin construction prior to a staff
determination on the LWA ITAAC. In the event that the staff determines that certain LWA
ITAAC have not been met, this could mean that a COL licensee would have to undo any
construction to correct deficiencies in those LWA activities, likely at considerable time and
expense. Notwithstanding the warning in section 50.10(f) that "[a]ny activities undertaken under
a limited work authorization are entirely at the risk of the applicant," the Commission might wish
to provide clarification on this issue.
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presentation topics, as well as to other portions of the FEIS and ASER not encompassed by the
presentation topics. Among the question areas not covered by the presentation topics were
socioeconomic impacts, air quality impacts, construction costs, see Licensing Board
Environmental Questions, app. A, at 2-3, 6, physical security, meteorology, and certain aspects
of hydrology such as flood and freeze hazards, see Licensing Board Safety Questions, app. A,
at 1-2. The Board finds that the staff's and applicant’s written responses to the questions, see
SNC Response to Environmental Questions at 3-24; Staff Response to Environmental
Questions, attach. A, at 1-56; id., attach. C; SNC Response to Safety Questions at 2-4; Staff
Response to Safety Questions, attach. A, at 1-62, adequately addressed the Board’s concerns
in those areas. Accordingly, we consider these issues resolved for this ESP proceeding.

4.312 Additionally, there are portions of the FEIS, such as those dealing with historical
and cultural resources and environmental justice, and of the FSER, such as that dealing with
SNC’s quality assurance program, that the Board did not specifically inquire into in this
proceeding. We found those portions to be sufficient on their face and therefore did not pursue

them further. See Clinton ESP, CLI-06-20, 64 NRC at 21-22. We consider the issues

addressed in those portions of the FEIS and FSER to be resolved in favor of issuance of the
ESP and LWA.

2. Applicability of the Aircraft Impact Rule

4.313 In a March 6, 2009 memorandum and order, the Board requested that the parties
discuss at the mandatory hearing the impacts of a then-proposed aircraft impacts rule on this
ESP proceeding. See Licensing Board Memorandum and Order (Additional Matters Relating to
Contested and Mandatory Hearings) (Mar. 6, 2009) at 5 (unpublished). At the hearing, staff
counsel indicated that the aircraft rule in question had not yet been published but that it would

not affect the issuance of an ESP or LWA for the Vogtle site. See Tr. at M-2396 to -2397.
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4.314 Subsequently, a final rule requiring consideration of aircraft impacts for new
nuclear power reactor licenses was published on June 12, 2009. See Consideration of Aircraft
Impacts for New Nuclear Power Reactors, 74 Fed. Reg. 28,112 (June 12, 2009). By its terms,
the rule requires an aircraft impact assessment as part of certain construction permit, operating
license, standard design certification and approval, combined license, and manufacturing
license applications. See id. at 28,146. It does not, however, mention ESP or LWA applicants
among those who must perform the aircraft impact assessment. Thus, the adequacy of any
aircraft impact assessment concerning proposed Vogtle Units 3 and 4 is appropriately a topic of
the COL proceeding and not this proceeding.

4.315 Accordingly, we find that the applicant and staff have satisfied their ESP and
LWA-stage obligations with regard to the aircraft impact rule.

3. Additional Information in Satisfaction of 10 C.F.R. § 52.24

4.316 Finally, because this proceeding involves a notice of hearing issued before a
subsequent change in the Commission’s rules concerning issuance of ESPs, in a March 12,
2009 memorandum and order the Board requested that the parties address in their opening
statements the relationship between the findings the Board had been directed to make in the
Notice of Hearing and those required under 10 C.F.R. § 52.24. See Licensing Board
Memorandum and Order (Additional Mandatory Hearing Matters) (Mar. 12, 2009) at 1-2
(unpublished). Both SNC and the staff addressed this topic at the hearing. See Tr. at M-1682
to -1685, M-1687 to -1689. Additionally, after the hearing, SNC filed a set of stipulations agreed
to by the staff, as well as an affidavit of SNC’s Licensing Manager, Charles Pierce, and
accompanying documents, addressing SNC’s compliance with certain portions of 10 C.F.R.

§ 52.24. See [SNC] Submittal of Affidavit Addressing Requirements Under 10 C.F.R. § 52.24

(Apr. 8, 2009) (identified as Exh. SNC000100, see Apr. 17, 2009 Order at 2). SNC and the staff
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stipulated that (1) SNC’s ESP application meets the applicable standards and requirements of
the AEA and the Commission’s regulations; (2) required notifications to other agencies or
bodies regarding the ESP application have been duly made; and (3) the applicant is technically
qualified to engage in any activities authorized by the ESP and LWA. See id. at 1. In his
affidavit, Mr. Pierce stated that (1) SNC, a subsidiary of Southern Company, holds operating
licenses for three currently existing nuclear power plants; (2) SNC has a contract with Stone &
Webster, Inc., a subsidiary of Shaw Construction and Westinghouse Electric Corporation, for
construction activities, including those related to the LWA,; (3) the ESP application for the Vogtle
site was submitted to the NRC on August 15, 2006, and was determined to be complete and
accepted for docketing on September 26, 2006; and (4) SNC has served copies of the
application and/or notified all public officials required under NRC regulations to be served or
notified. See Pierce Affidavit at 1. The affidavit was accompanied by Mr. Pierce’s curriculum
vitae, Part 1 (Administrative Information) of the Vogtle ESP application, Chapter 1 of the Vogtle
ESP SSAR, the Federal Register notice announcing acceptance for docketing of the Vogtle
ESP application, and an affidavit listing public officials served with copies of, or notified of, the
availability of the Vogtle ESP application. See id. attachs. 1-5.

4.317 Based on the information contained in this submission, in addition to the Board's
review of the evidence presented in the course of this proceeding, we find that SNC satisfies the
requirements of 10 C.F.R. § 52.24(a)(1), (2), and (4) for issuance of an ESP and an

accompanying LWA.

V. SUMMARY FINDINGS OF FACT AND CONCLUSIONS OF LAW

51 In accordance with the Commission’s directives, see Clinton ESP, CLI-05-17,

62 NRC at 34, 39; Clinton ESP, CLI-06-20, 64 NRC at 21-22, the Board conducted an
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independent sufficiency review of the staff findings, and probed those staff findings by focusing
in detail on the safety and environmental issues addressed by the staff and SNC in the
mandatory hearing presentations. In this regard, as was noted in section IV.B.1 supra, to the
extent the Board did not request a presentation or further information from either the staff or
SNC on items that were the subject of a series of Board questions prior to the hearing, see
Licensing Board Environmental Questions, app. A; Licensing Board Safety Questions, app. A,
the Board was satisfied with the answers provided. Similarly, the Board was satisfied with the
staff review of topics in the FSER and FEIS that were not the subject of either Board questions
or presentations. With respect to each of the topics that were the subject of presentations (and
which were described in detail in section IV.A above), the Board concludes that the staff review
was sufficient and reasonably supported in logic and fact.

5.2 In accordance with the Commission’s notices of hearing for this proceeding, see
ESP Hearing Notice, 71 Fed. Reg. at 60,195; LWA Hearing Notice, 72 id. at 64,686; and
10 C.F.R. §§ 50.10(e), 52.24, the Board makes the following additional findings:
A. Safety Findings

5.3 Having reviewed the basis for the staff’'s central safety-related conclusions, the
Board finds that the staff review is adequate to support a finding that the issuance of the Vogtle
ESP will provide reasonable assurance of adequate protection to public health and safety and
will not be inimical to the common defense and security or to the health and safety of the public
(Safety Issues 1 and 5).

5.4 Further, the Board finds that the staff review is adequate to support the finding
that, taking into consideration the site criteria contained in 10 C.F.R. Part 100, a reactor, or

reactors, having characteristics that fall within the parameters for the site, can be constructed
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and operated without undue risk to the health and safety of the public, in accordance with the
notices of hearing (Safety Issue 2).

5.5 Finally, the Board finds that, in accordance with 10 C.F.R. § 50.10(e)(iv), there
are no unresolved safety issues relating to the activities to be conducted under the LWA that

would constitute good cause for withholding the LWA. As such, the Board finds the LWA should

be issued.
B. Environmental Findings
1. NEPA Baseline Issue 1

5.6 NEPA Baseline Issue 1 requires that the Board independently consider and
decide whether the requirements of NEPA sections 102(2)(A), (C), and (E) and the
Commission’s NEPA regulations at 10 C.F.R. Part 51, Subpart A, have been met.

5.7 The information provided by SNC in its ER is adequate and acceptable under
10 C.F.R. Part 51, Subpart A, and NEPA. Morever, as detailed in the FEIS, in accord with
NEPA section 102(2)(A), 42 U.S.C. § 4332(2)(A), the staff's independent technical analysis of
that information, as supplemented by the staff, utilizes a “systematic, interdisciplinary approach
which will insure the integrated use of the natural and social sciences and the environmental
design arts in planning and in decisionmaking which may have an impact on man's
environment,” and therefore comports with the NRC’s requirements in Appendix A of 10 C.F.R.
Part 51. Furthermore, the staff environmental findings in the FEIS constitute the “hard look”
required by NEPA and have reasonable support in logic and fact.

5.8 The FEIS adequately addresses (1) the environmental impact of the proposed
action; (2) any unavoidable adverse environmental effects; (3) alternatives to the proposed
action; (4) the relationship between local short-term uses of man’s environment and the

maintenance and enhancement of long-term productivity; and (5) any irreversible and
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irretrievable commitments of resources which would be involved in the proposed action should it
be implemented in accordance with NEPA section 102(2)(C)(i)-(v), 42 U.S.C.

§ 4332(2)(C)(i)-(v). The Board further concludes that the staff has satisfied the requirements of
NEPA section 102(2)(C) by consulting with and obtaining comments from other federal agencies
with jurisdiction by law or special expertise. See 42 U.S.C. § 4332(2)(C).

5.9 Consistent with NEPA section 102(2)(E), 42 U.S.C. § 4332(2)(E), the staff's FEIS
shows that the staff adequately considered alternatives to recommended courses of action to
the proposed action to the extent that it involves unresolved conflicts concerning alternative
uses of available resources. Accordingly, the staff consideration of alternatives to the proposed
action in the FEIS satisfies NEPA section 102(2)(E), 42 U.S.C. § 4332(2)(E).

5.10 Having reviewed the basis for the staff central environmental-related conclusions,
the Board finds that the staff review is adequate under 10 C.F.R. Part 51, Subpart A. See
10 C.F.R. 51.105(a)(4). Thus, all findings and analyses required by NEPA section 102(2)(A),
(C), and (E), 42 U.S.C. § 4332(2)(A), (C), and (E), have been satisfied with respect to issuance

of the ESP and LWA. See North Anna ESP, LBP-07-9, 65 NRC at 614.

2. NEPA Baseline Issue 2

5.11 NEPA Baseline Issue 2 requires the Board to consider independently the final
balance among the conflicting factors contained in the record of the proceeding and to
determine the appropriate action to be taken. In accordance with the notice of hearing, the
Board has independently considered the final balance among the conflicting factors contained in
the record of this proceeding, and concludes that, overall, the balance supports issuance of the

ESP and LWA.
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3. NEPA Baseline Issue 3

5.12 Finally, NEPA Baseline Issue 3 requires the Board to determine, after
considering reasonable alternatives, whether the ESP should be issued, denied, or
appropriately conditioned to protect environmental values. In accordance with the notice of
hearing, after reviewing the evidence presented by the parties to this proceeding and
considering the reasonable alternatives, the Board concludes that the ESP and the LWA should
be issued, and no conditions on such (beyond those already imposed by the staff) are
necessary or appropriate to protect environmental values.

C. Section 50.10(e) and Section 52.24(a) Findings

5.13 The Board finds that the requirements of 10 C.F.R. §§ 50.10(e)(1)(iii)
and 52.24(a)(1), (2), and (4) have been met, specifically that (1) the SNC ESP application, with
which SNC also requests an LWA, meets the applicable standards and requirements of the AEA
and the Commission’s regulations (Safety Issue 3); (2) required notifications to other agencies
or bodies regarding the application for the ESP have been duly made; and (3) applicant SNC is
technically qualified to engage in any activities authorized by the ESP and LWA that are the
subject of this proceeding (Safety Issue 4).

5.14 The staff review was sufficient to establish that there is reasonable assurance
that the site is in conformity with the provisions of the AEA, and the Commission’s regulations,
as required by 10 C.F.R. § 52.24(a)(3).

5.15 The Board finds that, in accordance with 10 C.F.R. § 52.24(a)(5), the proposed
ITAAC, including those on emergency planning, are necessary and sufficient and within the
scope of the ESP, so as to provide reasonable assurance that Vogtle Units 3 and 4 will be
constructed and operated in conformity with the ESP and the LWA, the AEA, and the

Commission’s regulations.
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5.16 The Board concludes based on the record of the proceeding that issuance of the
ESP and LWA will not be inimical to the common defense and security or to the health and
safety of the public, as required by 10 C.F.R. §§ 50.10(e)(1)(iii), 52.24(a)(6).

5.17 Per 10 C.F.R. § 52.24(a)(7) (and 10 C.F.R. § 51.105(c)(1)(iii)), the Board further
concludes that any significant adverse environmental impact resulting from LWA activities can
be redressed.

5.18 Asrequired by 10 C.F.R. § 52.24(a)(8), and the notices of hearing, all findings
required by Subpart A of 10 C.F.R. Part 51 have been made.

5.19 Finally, in accord with 10 C.F.R. § 52.24(b), the ESP should specify the site
characteristics, design parameters, and terms and conditions that the Commission deems
appropriate. See FSER, app. A. In addition, as required by 10 C.F.R. § 52.24(c), the ESP
should specify the activities SNC is authorized to perform under 10 C.F.R. § 50.10.>** See

FEIS 1A, at 4-73 (citing SReP at 1-3).

6.1 Pursuant to 10 C.F.R. § 2.1210, it is this seventeenth day of August 2009,
ORDERED, that:

A. The Director, NRR, or the Director, NRO, as appropriate, is authorized to issue to
SNC an ESP for the VEGP Units 3 and 4 site for a duration of not less than ten (10) nor more
than twenty (20) years, consistent with the AEA, the Commission’s regulations, and this final

partial initial decision.

¥ Understanding that the Director, NRR, or the Director, NRO, as appropriate, would
issue the ESP and the LWA, the Board expects that this information would be included
consistent with 10 C.F.R. § 52.24(b), (c).
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B. The Director, NRR, or the Director, NRO, as appropriate, is authorized to issue to
SNC an LWA for the VEGP Units 3 and 4 site consistent with the AEA, Commission regulations,
and this final partial initial decision.

C. Pursuant to 10 C.F.R. §§ 2.341(a), 2.1210(a), this partial initial decision will
constitute a final decision of the Commission forty (40) days from the date of issuance (or the
first agency business day following that date if it is a Saturday, Sunday, or federal holiday, see

10 C.F.R. § 2.306(a)), i.e., on Monday, September 28, 2009, unless a petition for review is filed

in accordance with 10 C.F.R. §§ 2.341(b) and 2.1212, or the Commission directs otherwise.
Any party wishing to file a petition for review on the grounds specified in 10 C.F.R. § 2.341(b)(4)
must do so within fifteen (15) days after service of this partial initial decision. The filing of a
petition for review is mandatory for a party to have exhausted its administrative remedies before
seeking judicial review. Within ten (10) days after service of a petition for review, parties to the
proceeding may file an answer supporting or opposing Commission review. Any petition for

review and any answer shall conform to the requirements of 10 C.F.R. § 2.341(b)(2)-(3).
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D. Pursuant to 10 C.F.R. § 2.340(f), this final partial initial decision is immediately

effective upon issuance.

THE ATOMIC SAFETY
AND LICENSING BOARD®

/RA/
G. Paul Bollwerk, Il
CHAIRMAN

/RA/
Nicholas G. Trikouros
ADMINISTRATIVE JUDGE

/RA/
James F. Jackson
ADMINISTRATIVE JUDGE

Rockville, Maryland

August 17, 2009

% Copies of this second and final partial initial decision were sent this date by the
agency’s E-Filing system to counsel for (1) applicant SNC; and (2) the staff. Although Joint
Intervenors were not parties to the mandatory/uncontested hearing portion of this proceeding,
as a courtesy they also are being served with this issuance.
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